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few cost weed processors for your поте 
'New airport X-ray spots invisible terrorist weapons 


' Tailgate parties are popular 
with many wagon owners. 
50 Ford designed an 
optional picnic table that 
folds out of the cargo 
floor and extends 
over the bumper. 
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HE NEW TAU 
ROOF THAT А WAGO 
BE FULL OF CARG 


The Taurus Wagon is one of the most well 
thought-out automobiles on the road today. 

Its full of advantages. From 81 cubic feet* 
of cargo space (with the second seat down) | 
to dozens of features that not only answer 
the needs of the driver, but those of the 


The tactile passengers as well. 
controls on the | ~ We 
LX are deus The Taurus Wagon. | pur 
so they can be Its loaded with exceptional thinking, 
operated by feel, | 
allowing the 
driver to keep 
hisor her eyes 
on the road. is 
Flush fitting glass reduces 
| wind turbulence which > 4 


The optional electronic instrument | 

panel is designed to be "user friendly? АП 
instruments arc easy to read and all controls 
are placed where your hands can easily find them. | 


RUS WAGON. _ 
N DOESN'T HAVE TO 
D TO BE LOADED. 


Irhe b Vest- ЖУ A рео American cars. 


At Ford, Quality is Job 1. A 1985 survey The 
established that Ford makes the best-buill illuminated 
mirror on the 
American cars. This is based on an average of рас uide 
oroblems re por ted bv owners in a six- month of the LX slides 
Oeriod on 1981-1984 models designed and out from inside one of the 


dual sun visors, so it can 


ош in the U.S. | be adjusted close to the face. 


1"Вазед on 1986 EPA Cargo Volume Index. 
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Win The Mobil 1 Согу 


in the 
reat Corvette Giveaway 
Sweepstakes | 


a save up to *3.0 


10 Custom Mobil 1 
Corvette Mini-Cars 


1,000 Mobil 1. 
Radio-Controlled 
Corvette Racers 


Now you Can enjoy savings as well as extra motor oil performance from Mobil—the oil used by the 1985 SCCA 
Endurance Cup Champions! We'll send you a $3.00 cash rebate when you mail proofs-of-purchase of 5 quarts of 
Mobil 1 Motor Oil, or a $1.25 cash rebate when you mail proofs-of-purchase of 5 quarts of Mobil Super or Heavy Duty 
Motor Oil. See details on Certificate. 


SWEEPSTAKES OFFICIAL RULES —NO PURCHASE NECESSARY 


Y You are automatically entered in the Mobil “Great Corvette Giveaway" Sweepstakes when you submit your 
ipquest for the Mobil "Motor Oil Rebate", using this certificate. Due to State laws, rebate certificates obtained а! 
mrvice stations will not be entered into the sweepstakes drawing in the following states: Maine, New Hampshire, 
:éeassachuseltts, New Jersey, Maryland, Virginia and Nevada. 

Il If you do not wish to qualify for a rebate, but want to enter the sweepstakes, you may enter by completing this 
tertificate or by simply hand-printing your name, address and zip code and the name "Mobil" опа 3" x 5" piece 
qpaper and mailing il to: "Great Corvetle Giveaway" Sweepslakes, P.O. Box 4556, Reidsville, NC 27322-4556. 
mrmont residents only: “Great Corvette Giveaway" Sweepstakes, P.O. Box 4592, Reidsville, NC 27322-4592. 
iter as often as you wish, bul each entry must be mailed separately and postmarked by July 21, 1986. Mobil Oil 
тогрогаћоп will not be responsible for late, misdirected, lost or stolen entries. Vermont residents will have 
stage returned. 

И Mobil Oil Corporation will award the following prizes in this promotion: One Grand Prize— Custom 1986 Mobil 1 
snevrolet Corvette with standard equipment, including V-8 engine, air conditioning, power steering, power 
icakes, power windows, Eagle GT tires, and AM/FM stereo radio ($30,000 Value); ten First Prizes —Custom Mobil 
iLorvette Mini-Car ($700 Value); and one thousand Second Prizes—Custom Mobil 1 Radio-Controlled Racer 
tith battery-operated remote controller ($49.95 Value —6 АА 1.5V and 4 C cell 1.5V alkaline batteries not included). 


seals 


МАМЕ 


STREET 


Rebate applies to all viscosities— 
plastic and fiber containers 


To receive your 


Send me a $3.00 rebate. | have enclosed 5 proofs-of-purchase (aluminum seals) fram 5 
Oil [plastic only), and a dated original proof-of-purchase receipt with the price of the rcled. To remove the 
aluminum seals from the plastic containers, simply cut around the inside of the песка carefully with a single-edge 


[plastic container] from 5 quarts of Mobil 
of-purchase receipt with the price of the oil circled. To remove the 5 UPC Codes 
cut around the symbols carefully with a single-edge blade. To remove the aluminum Sec 
tainers, simply cut around the inside of the necks carefully with a single-edge blade. Rec ord the UPC ( 
number in the space provided below. 

Fill out this coupon and mail it with your prool-of-purchase UPC Codes or aluminum seals and receipt to: 


4. During the week of August 18, 1986, winners will be selected al random from all valid entries received, by 
Glendinning Associates, Inc., an independent judging organization whose decisions are final on all matters 
relating to this sweepstakes. Participants whose entries are selected will be notified by mail and may be requested 
to sign and return within 30 days of notification, a form certifying their eligibility for participation in this promotion 
and release regarding prize awards. In the event of non-compliance with the 30-day time period, an alternate 
winner will be selected. All prizes returned to the sponsor or to Glendinning Associates, Inc. as undeliverable 
will be awarded to alternate winners. Limit one prize to a family or household. Prizes are not transferable and no 
substitution is allowed. Dealer prep charges, license and registration not included. Please allow 6-8 weeks after 
validation for prize shipment. Taxes on prizes are the sole responsibility of the winners. The odds of winning are 
determined by the number ol entries received. 

5. Sweepstakes participation is open to all licensed drivers that are residents of the U.S. except the employees 
and their immediate families of Mobil Oil Corporation, its subsidiaries, agents and Glendinning Associates, Inc. 
This offer is void wherever prohibited or restricted by law and subject to all Federal, State and local laws and 
regulalions. 

6. For the names of the Grand and First Prize winners, send a sell-addressed, stamped envelope to "Great 
Corvette Giveaway" Sweepstakes Winners List, P.O. Box 4557, Reidsville, NC 27322-4557 by August 8,1985. 


Mobil Rebate, check the appropriate box: 


auarts of Mobil 1 Motor 


blade. Record the UPC Code number in the space provided below 


Send me a $1.25 rebate. | have enclosed 5 proofs-of-purchase (5 UPC Codes [fiber container] or 5 aluminum 
lotor O Dil, and а caa 
He 


Super or Mobil Heavy Duty ! a ongina p pro jof- 


MOBIL REBATE, Р.О. Box 4563, Reidsville, NC 27322-4563 


Vermont residents only: MOBIL REBATE, Р.О. Box 4593, Reidsville, NC 27322-4593 
Rebate requests must be postmarked no later than July 21. 1886 


APT. # 


ZIP CODE. 


= must be made 
| rebate request 


Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Smoky burnouts! 
"How Engineers Will Break the Front- 


Drive Hp Barrier" [Jan.] overlooked | 


six very exciting years when front- 
drive cars dominated Indianapolis 
Motor Speedway. Their run started in 
1946 with Ralph Hepburn driving the 
front-drive Novi Governor Special [see 
photo], which qualified at 134.45 mph 
| —a track record at the time. In 1947, 
a front-drive Blue Crown Special driv- 
en by Mauri Rose won. In 1948 an- 
other Novi set the fastest qualifying 


ing? That combination would seem 


unbeatable. 
Robert Birch, Northridge, Calif. 


Jack Keebler replies: "Three Japanese 


SC 


auto manufacturers—Mazda, Nissan, | 


and Toyota—have been road. testing 
four-wheel-drive, four-wheel-steering 
prototypes. The makers suggest that as 
early as 1990 they'll be mass-producing 
such models. If US. car makers are 
working on the combination, they're 
keeping quiet about it. And European 
manufacturers seem to be discounting 


time. In 1949 Bill Holland won the 
race in a front-drive Blue Crown Spe- 


cial, and a Novi set the fastest quali- | 


| fying time. Again, in 1952, the fastest 
qualifier was a Novi. 

The Novi racers reportedly had 500 
hp under their sleek hoods. The cars 
were hard on tires, though. Newsreels 
often showed the cars racing along, 
with smoke pouring off their front 
tires! 


Harold Wooster, Bethesda, Md. 


| Roller derby 


There's a much better method of roller 
painting than that shown in January's 
"Wordless Workshop-" Instead of using 
a stepladder or footstool, simply at- 
tach a four- or five-foot extension han- 
dle to the roller and work from the 
| floor. This way is faster, minimizes 
bending, and eliminates the possibil- 
ity of falling. You can buy an inex- 
pensive—under $5— extension handle 
in any paint or hardware store, or 
make one from an old broom handle. 


Charles Meyers, Gulf Breeze, Fla. | 


4-wheel steering and drive 


Is there a car maker studying four- 
wheel drive plus four-wheel steer- 


4 | POPULAR SCIENCE 


PHOTO: INDIANAPOLIS MOTOR “SPEEDWAY 


four-wheel steering as merely a park- 
ing device.” 


That’s commuting! 


“Fastest Bike in the World” [Feb.] 
didn’t mention that the International 
Human Powered Speed Champion- 
ships weren't just for HPVs that go fast 
in a straight line. There were also 


road and velodrome races, plus a | 


commuter-vehicle competition. The 
winning commuter vehicle [see photo] 
can carry six bags of groceries in pan- 
nier bags alongside the front and rear 
wheels and under the seat. A brief- 
case can be tucked under the rear fair- 


ing. The All Weather, All Purpose 


Easy Racer also has a windshield and | 


fabric fairing to keep the rider dry. 
And in the 200-meter sprints compe- 
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In a controlled thermographic test, an insulating unit of clear glass 
and a insulating unit made with one lite of Comfort-E'" were 
compared. The results you can see. Notice the fiery red as heat 
escapes through the clear unit and the cool blue as heat is 
retained inside with the Comfort-E'" unit. 


Now you can design a home that puts the sun to work for you by 
using Comfort-E'", the new high performance glass from AFG. 
Its clear low-emissivity coating blocks winter heat loss and 
reduces summer heat gain for year-round comfort and energy 
savings. The high-efficiency coating on Comfort-E'" achieves 
the same thermal insulating value as a 10" brick wall. 

The coating is fired into the glass surface during the manufac- 
turing process, making it tougher than glass itself. For the 
Low-E that's trouble-free, choose Comfort-E'", the Transparent 
Insulation", 


А AFG Industries, Inc. 
P.O. Box 929 


А Kingsport, TN 37662 
1-800-251-0441 


AT ES WX 1-800-352-0398 (Tenn.) 


CALL OR WRITE FOR A FREE BROCHURE 


Readers Talk Back c 


tition, it turned in a time of 35.2 mph. 
Now, that's commuting. 

Michael Eliasohn 

Intl. Human Powered Vehicle Assn. 

Seal Beach, Calif. 


A Legend? Maybe 


“Driving a Legend” [Feb.] shows an il- 
lustration of the Honda’s valve-train 
layout, which you call unique. You 
may be interested to know that the 
prewar two-liter engine of BMW's 327 
and 328 models had an identical across- 


| the-head valve-train layout. The en- | 


gine looked like a twin overhead- 
camshaft unit. 


Glenn M. А. Levering 
Vancouver, B.C. 


| Jack Keebler replies: "Several experts 
and sharp-eyed readers have called our 
| attention to other examples of this 
unusual—but not unique—valve-train 
layout.” 


How we pick ’em 


Why didn't December '85's car test 
(“Europe’s Fastest, Best-Handling, 
Quickest-Stopping 4-Doors"] include 


the Peugeot 505 turbo, which would | 


certainly compare favorably with the 
group tested? 

E. Marion Moise III 

Charleston, S.C. 


And why did you test, yet again (see 

the August '85 and January '86 car 
tests), a BMW? 

| Paul M. Webb, Raco, Mich. 


Jack Keebler replies: "We were limited 
by editorial space to four vehicles, and 
we chose the four top sellers in this 
class." 


What, no TV? 


There's one glaring error in “PS Lei- 
sure Home: Media-Center Retreat" 
[Feb.]: too much light in the media 
room. Bright daylight will make 
watching the TV or the viewing screen 
extremely difficult. I suppose you could 
draw the drapes across the windows 
when you want to watch. But you cant 
cover the bubble skylight. And audio 
and video components should not roast 
in the sun, either. I love the 1dea of 
having a fireplace, TV, and expansive 
view of the countryside in one room, 
but it just isnt practical. 

Dave Weatherwax, Fairfield, Ill. 


Al Lees replies: "It's true—bright sun- 
light can obscure the image on projec- 


поп TV, assuming the media center | 
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will be used in bright sunlight Surely 
anyone visiting a vacation home will 
be enjoying outdoor activities on such 
a day; TV watching would be confined 
to evenings. For addicts who can't wait 
till nightfall, drapes would be needed, 
as well as skylight louvers [PS, Dec. 
85]. You'd want both for winter insu- 
lation anyway." 


Codes say no 


Please caution readers not to construct 
additions like “Vaulted Sunspace" 


[Jan.] in front of bedroom windows un- 


less the rooms have other means of 


! direct egress. All building codes in the | 


United States require that a bedroom 
have either a primary or secondary 
means of direct egress. Some solar- 
house designs could have significant 
safety problems unless compartmen- 
talization, draft-stopping (in envelope 
houses), or other means of fire con- 

tainment are properly employed. 
John M. Robinson, PE., АЛА. 
Cumberland, R.I. 


| Al Lees replies: "Such codes are often 


adjusted' for specific structures. For 
example, many earth-sheltered houses 
have bedrooms with no direct egress 
to the outside. Their designers point 
out that getting from the bedrooms in 
the rear to the front is fast and easy.” 


Confused heads 


In March's *New Products for Lawn 
and Garden," I think there's some con- 


| fusion between a side-valve and an 


overhead-valve (OHV) engine design. 


| I always thought valves were either 


in the block or in the head. Their 
being above the cylinder head or in 
it doesn't make sense. 

Tom Berg, РЕ., Seattle, Wash. 


Timothy O. Bakke replies: "The arti- 


| cle should have read, ‘The main dif- | 
ference between ап ОНУ and a side- 


valve, or conventional, design is that 
the intake and exhaust valves are lo- 
cated above the engine block instead 
of in it.” 


Power painting 


Just a word of advice to do-it-your- 
selfers who plan to use the excellent 
Homax power paint roller [Power 


| Paint Rollers," Jan.]. Getting the res- 


idue paint out of the hose—which is 
fortunately clear—may be difficult. I 


used Amway Industroclean, diluted | 


1:1, which did the job and didn’t dam- 
age the unit. 
Robert Fleming, Tustin, Calif. 
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Anyone can make a tire that looks | 
tough. The trick is to make it last. The ХСНА is 
designed to wear slowly, and just as | 
important, evenly Which prevents premature | 
wearout. And phus you the kind of 
mileage Michelin is famous for. 


IET 
= ML MU. 


а deal for the HC 


Big loads aren't a bi 3 
ХСНА radial. It gives you the carrying capacity — 467 
of a light truck tire. And because ” = 
a Michelin never forgets, the XCH4 also 
provides the comfort 
of a Michelin passenger tire. 


Michelin believes a tire should be seen Bad weather is good weather for a 


(the XCH4 is really sharp) Michelin. The XCH4 all-season radial has all 
but not heard. The XCH4's unique tread design the right elements for the elements. 
is inherently quiet. So it Its special tread design and compounds 
reduces highway hum—the nerve-racking provide excellent traction 


racket common to aggressive tires. and performance in rain and snow. 


CES THE TIRE THA 
VAN AND 4X4 RIDE 
ORK LIKE ATRUCK. 


Conventional deep-treaded tires can 
shake and rattle while they roll. A phenomenon 
so unsettling it's called "chatter" 

The ХСНА is proof that a light truck tire can 
work hard for you without 
being hard on you. 


The crisp handling 
and precise 
response you expect 
from a Michelin. ihe 
Now your vehicle сап Ф 
achieve all the ae 
driving excitement 
and fun it was 
designed for. 


Science Newstront 


By ARTHUR FISHER 
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Chip failure—live on TV 


The picture above shows a potentially 
disastrous transistor condition called 
snapback, photographed live for the 
first time. In this computer-enhanced 
color-added infrared microscope shot 
taken from a TV screen, several tran- 
sistors on a silicon integrated-circuit 
(IC) chip are glowing red. The emit- 
ted light is caused by high-energy elec- 
trons flowing through the affected 
components, and indicates snapback, 
a surge in current that can ruin an 
IC when it is left uncorrected. 

In this Sandia National Labora- 
tories experiment, engineers induced 
snapback by flashing a millionth-of-a- 


| second pulse of xenon laser light on a 


10-micron-square region of the IC 
chip, analogous to a burst of X-rays 


| from a nuclear weapon. But snapback 


can also be caused by such routine 
sources as static electricity during 
wafer testing. Microelectronics experts 
say it could become a problem for the 
next generation of extremely small 
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ICs with elements measuring only 1.5 | 
| microns or less. 


The snapback experiment was 
conducted at Sandia's Center for 
Radiation-Hardened Microelectronics, 
in Albuquerque, N.M. 


Rubber plant 


Natural rubber, it may surprise you 
to learn, is the largest strategically 
important commodity for which the 
U.S. is totally dependent on foreign 
sources. That's why a silvery-leaved 


desert plant named guayule (scientif- | 
ically known as Parthenium argent- 


atum) has been a focus of interest for 
years, as a potential new source of do- 
mestic natural rubber. It yields a rub- 
ber almost identical to that extracted 


| from tropical rubber trees. But com- 


mercial development of the wild plant 
has been blocked by the inability to 
breed higher-yielding varieties. 

Now that obstacle may be overcome. 
Dr. David N. Radin, a plant-cell ge- 


neticist at the University of Califor- 


nia at Irvine, has developed a new 
cloning procedure specifically for gua- 
yule. It uses small pieces of living tis- 
sue from mature plants to start the 
growth of tissue cultures in test tubes. 
These cultures produce small shoots 
that are transferred to another cul- 
ture medium that induces root growth. 
The completed plantlets are then grown 
in soil just as normal seedlings are. 

"Cloning," says Radin, "will give 
breeders a powerful and perhaps key 
tool... by permitting them to repro- 
duce large numbers of genetically 
identical offspring from individual im- 


proved guayule plant selections. ... If | 


these preliminary tests prove success- 


ful, clonal reproduction could then be | 
scaled up to provide the improved seed | 


needed for crop production." 
Radin’s research is funded by the 
National Science Foundation through 


its Division of Molecular Biosciences. | 


Computing airflows 


The picture below is an example of | 
the burgeoning use of supercomputers | 


and highly sophisticated mathemati- 


| eal techniques in the knotty field of 


fluid dynamics. Engineers at Lockheed- 


Georgia Co. have been trying to de- | 
sign the way in which the wing and | 


nacelle of the Propfan Test Assess- 
ment (PTA) test-bed aircraft will fit 


together. The aircraft is a Gulfstream | 


GII business jet that will have a nine- 


foot-diameter eight-bladed propfan | 


mounted on the left wing. 

One of the most time-consuming as- 
pects of such design work is analyz- 
ing the aerodynamic flow fields over 


| the aircraft’s surfaces. Using a pow- 


erful new supercomputer, the Cray 


X-MP/24, Lockheed engineers pro- 
duced the simulation of the right- 
wing PTA configuration shown. In the 
computer-generated drawing, the col- 
ors indicate pressure coefficients. Red 
shows the highest negative pressures, 
and blue the highest positive pres- 
Continued 
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YOU'LL BETWO YEARS WISER 
AND $17000 RICHER. 


If you re interested in college but wondering how you'll pay for it, the Army's special Two-Year 
Enlistment might be your answer. 

Because, if you qualify, The New G.I. Bill Plus The New Army College Fund lets you put away 
up to $17,000 to pay for и ана with j just a two-year enlistment. 

You can qualify for training in a long |ы of exciting career fields like mechanics and communi- 
cations. Challenging fields which build confidence and self-esteem. And while you re growing, your 
money grows, too. Save $100 a month from your paycheck for just 12 months, and the Army will send you 


home with the full $17,000 for college. 
The Armys special Two-Year Enlistment. Money for college. Experience for life. 
For more information, call, toll free, 1-800- USA - ARMY. Or see your local Army Recruiter. 


THE NEW G.I. BILL PLUS THE NEW ARMY COLLEGE FUND. 
ARMY. BE ALL YOU CAN BE. 


NEW NISSAI 


NISSAN SE 4X2 HARDBODY— and new rear leaf springs—are 
PURE PERFORMANCE. It's hot. Red responsible. == 

hot. Nissan's totally new top-of-the-line 
4X2. With the biggest engine in any com- 
pact truck—ever. Fuel-injected. Overhead 
cam. 3.0 liter V-6. 140 h.p. No other 
compact truck pumps out more power. Get 
this SE with a 5-speed stick. Or a 4-speed 
overdrive automatic transmission with 
electronically controlled lock-up torque 
converter to eliminate slippage and 
increase mileage. 

The ride is as smooth as it is powerful. 
Big tires and a clean new underbody 
design—featuring a beefed-up independent 
front suspension, stronger torsion bars, 
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5. FEED IT ROAD. 


Tine cr? MUSCULAR— 

TSIDE. Breakthrough design makes 
~ Ма а Hardbody. Aggressive styling 
atched to superior performance. Witness 
e зјоред hood. Raked windshield. Airfoil 
ofline. Flared fenders. These elements 
en't simply a matter of form. They're a 
nction of aerodynamics designed to 
iprove performance, reduce noise and 
liver a smoother ride. 
Here's Nissan's longest, widest truck. 
је cargo box is double-walled steel. Built 


5 NISSAN 


on а tough box-ladder steel chassis that 
handles a 1400 Ib. payload. With the big- 
gest cargo volume of the leading com- 
pact trucks. 
BIG, SMART, COMFORTABLE— 
INSÍDE. The new cab is Nissan's 
biggest, widest ever. More head, leg 
and shoulder room plus cloth upholstery 
and deep cut pile carpeting make this SE 
incredibly comfortable. New big side 
windows and a huge windshield provide 
exceptional visibility. New insulation 
produces a quieter ride. 

Full instrumentation—including tach, 
voltmeter and oil pressure gauges— 
is laid out the way it should be. 


Easy to read. Easy to reach. 
Tricko out the SE with Nissan's optional 


Power Package: power windows and door 
locks, cruise control, dual power outside 
windows, 4-speaker stereo radio/cassette 
deck, and variable-speed intermittent 
wipers. 

Then add the Sport Package for a pop-up 
sunroof and big tires mounted on new 
alloy wheels. 

Nissan SE 4X2. Hardbody hot. 


sures. The computer model analyzed 


airflows over 5,400 surface elements 
—very small areas of the total sur- 
face being studied. The process took 
22V» minutes on the Cray supercom- 


puter. The same computation run on | 


a large main-frame computer in use 


| at Lockheed-Georgia took 48 hours. 


Plant scan 


Magnetic resonance imaging (MRI) is 


a fast-growing part of medical tech- | 


nology, a complement to CAT scanners, 
radionuclide imaging, and other ad- 


body. (MRI used to be called NMR, for 
nuclear magnetic resonance.) To de- 


scribe it briefly, a subject is placed in | 
the bore of a very powerful supercon- | 


ducting magnet and probed with high- 
frequency radio signals. Atoms of 
specific elements (such as hydrogen) 
inside the body become excited and 
resonate in a characteristic way. The 
resonance patterns are transmitted to 
a computer, which uses the data to 
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construct an image of the organ or 
body structure being examined. 

All well and good. But then what's 
a bean plant doing in the MRI scan- 
ner seen in the photo above? 

Simple. Scientists from General 
Electric Co. and the U.S. Department 
of Agriculture are collaborating to use 


| MRI to probe the role of roots in plant 


| vanced means of seeing inside the | 


growth, and thus help optimize grow- 
ing conditions for crops. In the photo, 
Dr. Hugo Rogers (left), а USDA plant 
physiologist, and Dr. Paul Bottomley, 
a GE research physicist, are position- 
ing a bean plant in the scanner's cy- 
lindrical bore. The magnet's field is 
1.5 teslas, 30,000 times the strength 
of Earth's own magnetic field. 


Nuclear safeguards 


Compare the patterns of white dots 
in the photos below, each taken of the 
same special seal but at different 
times. The patterns are different. And 
that would be a tip-off to an inspector 
of the International Atomic Energy 


Agency (IAEA) that the seal had been 
| | tampered with and that someone had 


gotten at nuclear material or surveil- 
lance equipment. 
The tamper-indicating system is 


| being evaluated by the Vienna-based 
IAEA as part of its constant quest to 


make sure the agency can detect any 
attempt to divert nuclear material 
from peaceful uses to the manufacture 
of nuclear weapons in countries that 
have consented to the presence of 
safeguards. The seals work like this: 
Agency inspectors thread a length 
of 0.087-inch-diameter plastic cable, 
which contains 64 randomly twisted 
optical fibers, through the device being 
secured—a container of enriched 
uranium, say. Both ends of the cable 
feed through a rectangular hole in the 


|| center of the seal body to form a 


shackle. The inspectors then insert a 
specially designed serrated blade 
through a slit in the body. The blade 
severs between 40 and 60 percent of 
the cable's 0.005-inch-diameter acrylic 


| optical fibers, creating a unique pat- 


tern of dots (the fiber ends) when light 


| Is shone through them. This signature 


is then photographed. 

The blade also secures the fiber bun- 
dle in the seal. Any attempt to tam- 
per with the seal by removing the 
blade will sever more fibers, altering 
the pattern for good. 

Development of the seals was a joint 
project of the Atlantic Research Corp. 
of Alexandria, Va., and Sandia Na- 
tional Laboratories, under the spon- 
sorship of the U.S. Department of 
Energy's Office of Safeguards and 
Security. 


Detecting prostate cancer 


Research at The Johns Hopkins Hos- 
pital in Baltimore, Md., suggests that 
ultrasound could be an important tool 
in improving the early detection of 
cancer of the prostate, which kills 
some 20,000 men a year in the United 
States. The painless and non-invasive 


technique works by bouncing high- | 


frequency sound pulses off the tissues 
to be imaged; the return echoes are 
converted to a visual display. In a 


study of 52 Hopkins patients with | 


known prostatic cancer, ultrasound ex- 
amination before surgery identified tu- 


| mors in three-quarters of the men. 
, Physician Wolfgang Dahnert of Hop- | 


kins says: "Ultrasound is the only im- 
aging method that lets us detect dif- 
ferences among tissues within the 
prostate gland. We need more studies 
to extend the work we've done, but 
there is no question that ultrasound 
is worthwhile." us: 
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Alternate-Energy Answers 


By JAN Е KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology and a lecturer at the University of Colorado. 


Solar-heating info 


I'm trying to build a solar water- 

heating system for my house. Where 
can I get the pump and sensors? 

Leonce J. Miller 

Port Saint Lucie, Fla. 


Pumps are the type used in any resi- 
dential hvdronic heating system, usu- 
ally 4/20 horsepower or so for a closed-loop 
system. They are available from a 
home-heating contractor or supply 
house. Buy a differential controller and 
из sensors from a local solar contrac- 
tor. Be certain that it has sufficient ca- 
pacity to operate all pumps you propose 
to use. The controller should not cost 

more than about $75. 


| Windmill direction 
| l'm considering building a windmill, 
| and was looking through old volumes 


of POPULAR SCIENCE for ideas. I noticed | 


that many windmills do not have tails 

to point them into the wind. How are 

they oriented into the wind? 
Richard Doue, South China, Maine 


Most modern aerogenerators use an 
electronic control system to orient the 


rotor into the wind. A small direction | 


sensor (for example, a rheostat trans- 
ducer similar to that found at local 
| weather stations for wind-direction 
measurement) sends a signal to the 
controller. In turn, the controller oper- 
ates a small motor that positions the 
aerogenerator head at the proper atti- 
| tude to the wind. 


| Dewy preheater 


About five years ago I installed a two- 
tank solar water-heating system. I 
have recently noticed condensation on 
| the preheat tank in warm, humid 
weather. I’m concerned about tank de- 
terioration because the insulation re- 
mains wet for an extended period. 
What should I do? 

Dick Kuck, La Jolla, Calif. 


The condensation is caused by the dew 
point of ambient air being above the 
water temperature in summer. There 
are a number of solutions. First, I sug- 
gest you surround the tank with a plas- 
tic vapor barrier after the insulation 
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dries thoroughly. This solution will not 
be perfect but should help. During 
summer, when solar heat is plentiful, 


| you should isolate the preheat tank 


from the standard tank and heat it to 
high temperature occasionally to dry 
the insulation. A temporary opening 
in the vapor barrier will be needed for 
vapor exit. The isolation ensures that 
the tank will not be cooled by incom- 
ing water. 


Chimney-cap advantage? 


Would a chimney cap (one sold com- 
mercially by Consolidated Dutchwest 
Stove Co.), opened and operated when 
an oil burner goes on, save substan- 


| tial heat on an average oil burner in 


an older, not fully insulated house in 


| winter? 


Fred Butterfield, Williamstown, М.Ј. 


These devices save energy if the fur- 
nace is located in a heated space. Ba- 
sically, they reduce the gravity-induced 
flow of warm air from a space through 
the furnace and out the stack. If the 
furnace is in an unheated space, how- 


| ever, the motorized dampers are of lit- 


tle benefit. 


Stove near vent 


I have an airtight wood stove in my 
second-floor living room that’s located 
near a furnace return-air vent. Will 
the furnace help circulate heat to 
other parts of the building? Will the 
vent affect the draft of my stove? 
Daniel J. Rooney 
Staten Island, N.Y. 


Very little heat will be introduced into 
the return-air system of your house un- 
less a fan in the stove is connected di- 
rectly to the duct. The placement of the 


| џеп! near your stove will have no ef- 


fect on the draft of the stove because 
the driving force for the draft is the 
temperature difference between the air 
source and. firebox exit temperatures. 


Basement insulation 


I will soon be building my retirement 
home. It will be a two-story chalet- 


| type structure on a concrete-block 


basement. I want to insulate the base- 
ment walls so I can have a warm rec- 


reation room below ground level during 
Canadian winters. I propose to build 
the basement walls with two inches 
of styrofoam on the outside of the 
main block, with an outer four-inch 
block wall. Can you see any major 
flaws in this construction, and could 
you please suggest a good way to in- 
sulate the basement floor? 

R. H. Bottomley, Belleville, Ont. 


Your sandwich wall construction will 
work well. Be certain to use a vapor 
barrier plus a sealant on all below- 
grade walls to control moisture migra- 
tion. À perimeter drainage system will 
keep ground water from seeping into 
the basement. The floor can be insu- 
lated by pouring concrete over rigid 
foam, but proper drainage is essential 
to keep the insulation as dry as possi- 
ble. Another way to insulate a concrete 
floor was described in the September 
1985 issue of PoPULAR SCIENCE. 


Ceiling insulation 


I am installing a dropped ceiling and | 


would like to put six inches of insula- 
tion above it to control heat loss to 
the apartment above. Will 24-inch- 
wide insulation work well on two-by- 
four-foot ceiling panels? Should I worry 
about a vapor barrier? 


William Mount, Hawley, Pa. | 


The insulation vou suggest will work 
well, though six inches is probably ex- 
cessive. You need not concern yourself 
with a vapor barrier in this case. 


Is wind power practical? 


Га like to know whether wind-produced 
electricity is an economical and trust- 
worthy means of providing year-round 
electricity to a house. Also, is it bet- 
{ег to store excess power using bat- 


teries or to sell it to a local power 


company? 
Robert Dougan, Beaverton, Mich. 


Under a special set of conditions, wind 
power may make sense: if you are 1) 
in a location where wind speed is con- 
sistently high; 2) in a state that offers 
renewable-energy credits; 3) in a util- 
ity district where the buy-back rate is 
above average; and 4) you're able to 
get a reliable unit with trained service 
personnel. 


Do you have a question concerning use of an alternate en- 
ergy such as solar, wind, water, or wood? Wondering about 
energy-conservation techniques for home heating or cool- 
ing? Every other month Jan Kreider answers selected ques- 
tions from readers. Send yours to Energy Questions, PoPULAR 
SciENCE, 380 Madison Ave., New York, N.Y. 10017. Que- 
ries cant be answered by mail. 


This picture was taken by setting the N2000 in the 
programmed mode, focusing and pushing the shutter button. 
Simple. 


If youre new to 35mm 
SLR photography, 
theres no better place 
to begin than with the 
Nikon N2000. 
| |  ItSauto-wind, auto- 
load, and can automatically set the film speed. 

And with programmed exposure control, all you 
have to do is focus and shoot. 


Presenting a Nikon for. 
tal beginners who dont 
plan to stay that way. 


= 


This picture was taken in the manual mode, with a Nikon 
15mm super-wide angle lens, between f 11 and f 16 at Y4 second. 
Exposure compensation of + Yé stop, flash fill and skylight filter. 
Not so simple. 


But you won't be a beginner forever. So the N2000 
also has a high-speed programmed mode, aperture 
priority automatic and manual modes, TTL flash con- 
trol, plus the ability to accept over 60 Nikon lenses. 

So as you progress from beautifully simple pictures 
like the one on the left to com- е 
plex beauties like the опе оп Nikon 
the right, one thing you wont We take the worlds 
have to change is your camera. greatest pictures? 


Гот To receive free membership in the Nikon USA Club, return the Nikon USA warranty application. For further information on this product, 


write Dept. N6, Nikon Inc., 623 Stewart Ave., Garden City, NY 11530. © Nikon Inc. 1986. 


Solar chimney for lo 


A simple refinement of an ancient Middle Eastern cooling device—the wind tower—uses 
solar energy and water evaporation to lower indoor temperatures dramatically and cheaply. 


By RICK BOLING 
Illustration by Ed Lipinski 


t was early last June, and the tem- 

perature had risen to 109 degrees 

F around Tucson, Ariz. Air-condi- 
tioner compressors groaned and evap- 
orative coolers whirred as electricity 
surged through power lines. In one 
small frame house, however, a new 
cooling system was bringing back 
memories of spring by transforming 
the crackling heat into a gentle 74- 
degree breeze—at a cost of less than 
10 cents a day. 

If you had ventured outside into the 
huge barbecue pit that seemed to be 
surrounding most of the Southwest 
that day, you might have noticed that 
this particular house had what ap- 
peared to be not one, but two chim- 
neys. These two structures—a wind 
tower and a solar chimney—are the 
chief components of a new system that 
could eventually replace many conven- 
tional air conditioners in low-humidity 
areas. 

The system, which is incorporated 
into a 1,000-square-foot experimental 
structure at the University of Arizo- 
na's Environmental Research Labora- 
tory, has been an unqualified success. 
It keeps the interior temperature of 
the house in the low 70s during typi- 
cal Arizona summer days, when the 
mercury usually hovers between 95 
and 100 degrees Е 


Something old, something new 


Combining a centuries-old tech- 
nique with some new ideas, William 
Cunningham and his colleagues at the 
university have created a passive, low- 
maintenance system that will cool a 
house in the peak of summer at a cost 
of about $3 per month. Even this cost 
could be eliminated by the addition 
of a small (perhaps three-foot square) 
solar panel to power the tiny pump. 

"What we're looking at," says Cun- 
ningham, "is perhaps the lowest-cost 
method yet devised to cool a structure 
—any structure, from a residence to 
a greenhouse to a shopping тап.” 

For centuries, Iranians and others 
in the Middle East have used wind 
towers to cool their homes. Deflectors 
at the tops of these roofed towers catch 
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the wind and direct it across a pool of 
water at the base. Water evaporates, 
cooling the airstream, which then 
flows through the house. The problem 
with traditional wind towers, however, 
is that when the wind dies down, so 
does the cooling effect. What makes 
the University of Arizona system 
unique is that it works when the wind 
doesnt. 

Starting with the wind-tower con- 
cept, Cunningham and his colleagues 
modified and improved it so that it 
doesnt rely on external breezes; it cre- 
ates its own. At the top of the tower, 
excelsior pads are moistened with 
water delivered by a 'As-hp submers- 
ible pump. Air passing over the pads 
becomes heavy with water vapor and 
sinks to the bottom of the tower at a 
speed of 100 to 300 feet per minute. Ап 
opening in the bottom of the tower al- 
lows some 3,000 cubic feet of cool air 
per minute to flow continuously into 
the house. Thus the tower works even 
without a wind. But when the wind 
does blow, the volume goes up and can 
double with a 20-mph wind. 

The researchers improved airflow 
further by installing a solar chimney 
on the opposite end of the house. This 
25-foot-high structure has openings at 
the top that let the sun strike panels 
of black-painted sheet metal. Because 
air temperature inside the chimney 
can reach 112 degrees in the summer, 
the rising hot air gives an extra pull 
{о keep the cool air from the tower 
moving through the house. 

Finally, the system also takes ad- 
vantage of passive elements such as 
the accumulated heat in the attic. 
Cunningham points out that the attic 
has been redesigned to put the warm 
air inside it to work as an integral 
part of the convection cycle that drives 
the system. Air from the cooling tower 
enters the house on one end, travels 
through the building, rises into the 
attic, and is then pulled outdoors 
through the solar chimney. 

“We have a baffle down the roof's 
center ridge, which causes the air to 
make two passes through the attic be- 
fore it is exhausted into the chimney. 
Not only does this help heat the air 
entering the chimney, it also cools the 
attic in the process.” 


Even though the system was de- 
signed and built from scratch, it cost 
only about $4,000 to retrofit the ex- 
perimental house and construct the 
towers. Future models could drop to 
around $1,500 in cost, and be in- 
corporated into the original design 
of a structure, making them less 
noticeable. 

“Though we can envision a mass- 
produced system that will plug into 
existing structures, it will be a lot 
more cost-effective to integrate the 
concept into a new building in such a 
way that the towers will be a part of 
the structure,” adds Cunningham. 

Evaporative coolers (often called 
“swamp coolers”) have been used in 
dry areas for years, but these are ac- 
tive systems that use squirrel-cage 
fans to move humidified air through 
a building. They can cost up to $40 
per month to run, and have higher 
maintenance costs than the universi- 
ty’s system. 


Greater simplicity to come 


Cunningham says a new system 
now in the planning stages should be 
even less expensive, both to build and 
operate. “What we've learned while 
working with this system is that the 
solar chimney could be much shorter, 
or could even be eliminated in favor 
of motorless turbine vents in the attic 
itself. In the next generation of cool- 
ers we hope to eliminate the pump as 
well" One way could be to use the mu- 
nicipal water system's pressure to de- 
liver water to the evaporative pads at 
the top of the tower. Run-over water 
would then be used to fill toilet tanks 
or for irrigation. 

Ав the system now stands, mainte- 
nance costs include replacement of the 
small pump and evaporative pads 
every five years or so. The pads need 
to be changed because they gradually 
become choked with calcium, miner- 
als, and salts from the water. If the 
researchers are successful, they will 
eventually create a system that uses 
no electricity, whose upkeep would in- 
volve only pad replacement. This could 
cost from $10 to $40 per year. 

The university has applied for a pa- 
tent, and hopes to license the new cool- 
ing technology to builders. 


cost desert cooling 
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Experimental house (photo) draws air through tower at 
right, cools it by evaporating water, then exhausts warmer 
air from the attic through the solar chimney at the back 
end of the house. The system is designed for low-humidity 
areas. Diagram shows airflow through wetted pads in cool- 
ing tower into the living area of house. Air is next drawn 
through ceiling vents into the attic, where it follows a 
U-shaped path before exiting up the sun-warmed chimney. 
The system uses about 100 gal. of water daily. 
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Windows for your PC 


—а paneless way of computing? 


Goodbye, confusing keyboard computer commands. With Microsoft's Win- 
dows program, your PC-compatible computer displays a metaphorical 


desk top, and you do your work with a mouse or light pen. 


By GORDON McCOMB 


he logo says “IBM.” But the com- 
T puter's operation, and the display 

on the screen in front of me, re- 
minds me more of an Apple Macin- 
tosh. Reason: Гуе been using Windows, 
a new $99 program from Microsoft 
(16011 N.E. 36th Way, Redmond, Wash. 
98052-6399). 

Windows eliminates confusing prompts 
and commands on your IBM PC, XT, 
or AT. They're replaced by Mac-like 
windows, graphics, and mouse or light- 
pen operation. Also, Windows inte- 
grates software. It allows your comput- 
er to hold more than one program at 
a time, and individual programs can 
share information. 

The idea behind Windows isn't new. 
Digital Research, Quarterdeck, and 
IBM each have competing products. 
However, Windows is the first to show 
signs of acceptance by a variety of 
major software companies and PC- 
compatible hardware makers. 

Windows generally works well. But 
as I found out, that depends on how 


Programs and commands are displayed 
in separate windows; the sizes and posi- 
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its used. When you start Windows, 
you see a "desk top." The display shows 
a menu bar of commands and a direc- 
tory of programs or data files recorded 
on the disk. (File names are listed as 
text, not shown as icons as they are 
on the Macintosh.) 

To choose a command such as copy 
a file, you slide a table-top mouse to 
highlight the on-screen menu selec- 
tions; click the mouse when you reach 
the copy option. You can also make 
selections by pointing: Windows ac- 
cepts a light pen. You can use the key- 
board for control, too, but you must 
use the up and down arrow keys to 
step through the menus. It's tedious. 
My recommendation: Plan on adding 
a mouse or light pen to your computer. 

Windows doesn't allow concurrent 
operation (more than one program 
running at once), but it does let your 
computer hold more than one program 
at a time. Each program 1s packed into 
a separate area of memory and shown 
in a window on the screen. You then 
select the one you want to use at the 
touch of a button. 


tions are adjustable. You make a selec- 
tion with a mouse, light pen, or keyboard. 


Filing Assistant} 


Finished Goods Inventory 


Windows comes with two full-size 
application programs: Windows Write 
and Windows Paint. Write is a me- 
dium-power word processor with easy- 
to-use features. Paint is a MacPaint- 
like program that draws in color (with 
the Enhanced Graphics Adapter) or 
black and white. Both programs can 
share each other’s data, so you can 
paste pictures and text together. 

Only a few other programs written 
specifically to take advantage of Win- 
dows’ graphics, data sharing, and desk- 
top capabilities are currently available. 
But some 100 existing programs can 
be displayed in separate windows after 
being converted by special adapter pro- 
grams (called Program Information 
Files) included with Windows. 

Although Windows is easy to use, 
it requires lots of memory. For exam- 
ple, my 640-kilobyte computer couldn’t 
hold more than two medium-size pro- 
grams in memory at once. When I 
tried to enter a third, I saw an on- 
screen message warning me that there 
was not enough memory. For more 
space—up to four megabytes—you 
must add a memory-expansion board, 
such as Intel’s Above Board. 

The program is also relatively slow: 
It takes up to 15 seconds to switch from 
one program to another (although 
that’s faster than the time it takes to 
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leave one program and enter another 
from disk). I also found Windows to 
be slow in other areas, particularly 
when manipulating the size and posi- 
tion of windows or issuing commands. 
Because Windows uses many support 
files held on disk, you must often swap 
disks on a two-drive floppy-disk sys- 
tem (the minimum requirement). A 
hard disk or RAM disk (memory that’s 
set aside to act like a disk drive) speeds 
the program’s operation considerably. 

At present, Windows’ outlook is 
still foggy—that will depend on the 
amount of software available for it 
in the future. But its advantages 
are clear: simple, more powerful op- 
eration of your PC from an inexpen- 
sive add-on. 
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Kings & 1005 


Also available in Menthol. | 


Kings: 10 mg "tar, 0.8 mg nicotine — 
100's: 12 mg "tar, 0.9 mg nicotine av. per cigarette by ЕТС method. 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


Mfr's. suggested pricing based on full-price brands. 
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bears a close resemblance to vehicles 

GM plans to build in the future. 
Meanwhile, Trans Sport shows off 

some of the far-out features being con- 


| sidered for production. The bulbous 
| glass bubble covers a cockpit that in- 


| cludes a passenger-side personal com- 


"eb 


| The Pontiac Trans Sport hints at the shape of vans to come from 


Driving Trans Sport 


Give the steering wheel of Pontiac's 


Trans Sport a twist. The rim moves 
as expected. But the center hub, which 


| carries a display of switches reminis- 


cent of a high-line stereo, remains mo- 


| tionless as planetary gears transmit 


the steering motion to the wheels. 
Straight ahead, apparently floating 


| over the road, 15 a hologram showing 


such basics as vehicle speed and en- 
gine rpm. The display, which manages 
to look both translucent and solid at 
the same time, allows one to read the 
gauges without taking one's eyes off 
the road. The hologram hasn't been 
without its problems, though. Says 
Marvin J. Fisher of the General Mo- 


Reality and fantasy: The engine's real; | 


the Corvette Indy, only for show. 
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tors design staff, "We had the projec- 
tion too far out in front, and it would 
run into walls." 

The Trans Sport van is the latest 
in a series of high-visibility concept 
vehicles from GM that serve as 
showcases for new technology. But un- 
like other dream cars, Trans Sport 


ined 


PHOTO BY GREG SHARKO 
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puter. A TV camera and monitor re- 
place the rearview mirror, while a 
range finder and digital display tell 
exactly how closely the gawkers are 


|| following. 


The bubble canopy will be replaced 
by a more conventional windshield, 


| and some of the electronics may not 


see production. But insiders say the 
shape of Trans Sport hints at the styl- 


| | ing for a new GM mini-van. Under its 


plastic skin will be a steel-cage struc- 
ture similar to that of the current 
Fiero. 


Chevy at Indy 


Chevrolet, which once kept its racing 
efforts in the shadows, is now trying 
to elbow its way into the biggest spot- 
light of them all. Along with Penske 
Racing and England's Ilmor Engineer- 
ing, Chevy has developed a specially 
built engine for Indy car racing. The 
2.65-liter turbocharged V8 will be a 


bolt-in replacement for the Cosworth | 


V8 currently used by most teams. 
Penske will try the Chevy engine first, 


and hopes to have the bugs out in time | 
for this year’s Indy 500. Later, the en- 


gine will be for sale to any team that 
can afford one. 

To add a little fantasy to the gritty 
reality of racing, Chevy dropped the 


| engine into its latest show car, the | 
| Corvette Indy. The mid-engine two- 


seater features four-wheel drive, elec- 
tronic suspension, four-wheel steering, 
and computerized traction control. 

Chevrolet won't actually build a 
road-going version of the Indy engine, 
however. The racing hardware is just 
too expensive for mass production, say 
Chevy engineers. 


Traction control 


Daimler-Benz, which has historically 
viewed semiconductors with suspicion, 
has now come forth with a burst of 
electronic activity. Three different 
electronic traction-control systems will 


be offered during 1986 on various | 


Mercedes models in Europe. Depend- 
ing on customer acceptance, the sys- 


tems may find their way onto US.- | 


bound cars. 

The simplest system is an electronic 
limited-slip differential. The same 
wheel-speed sensors used for the anti- 
lock brakes tell a computer when a 
Continued 


Small Wonder 


It’s here, pocket-size radar protection. 


I magi ne a superbly crafted electronic 
instrument, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 


Small means 
nearly-invisible protection 


That could only be PASSPORT. 

It has exactly what the discerning 
driver needs, superheterodyne 
performance in a package the size 
of a cassette tape. 

This miniaturization is possible 
only with SMDs (Surface Mounted 
Devices), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatives from the 
experts. 

"In a word, the Passport is a 
winner said Car and Driver 

The experts report excellent 
performance. Simply switch PASSPORT 
on and adjust the volume knob. 
Upon radar contact, the alert lamp 
glows and the variable-pulse audio 


Small means 
the size of a cassette tape 


begins a slow warning: “beep” for X 
band radar, “brap” for K band. Simul- 
taneously a bar graph of Hewlett- 
Packard LEDs shows radar proximity. 
As you get closer, the pulse 
quickens and the bar graph lengthens. 
Should you want to defeat the audible 
warning during a long radar en- 
counter, a special switch provides 
silence, yet leaves PASSPORT fully 
armed for the next encounter. A 
photocell adjusts alert lamp bright. 
ness to the light level in your car. 
PASSPORT was designed for your pro- 
tection and your convenience. 


In PASSPORT, 102 SMDs (right) do the work of 
ordinary transistors, resistors and capacitors. 


PASSPORT comes with a leather 
case and travels like a pro, in your 
briefcase or in your pocket — to the 
job for trips in the company car on 
airplanes for use in far-away rentals. 
Just install on dashtop or visor, then 
plug into the lighter PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 


Small means 
an easy fit in the briefcase 


One more PASSPORT con- 
venience — call us direct. It's toll free. 
We make PASSPORT in our own 
factory and we'll be happv to answer 
any questions you may have. If you 
decide to buy, we'll ship vour 
PASSPORT within 24 hours by UPS, 
and we ll pay the shipping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour delivery. 

If you're not satisfied within 30 
days, return PASSPORT. We'll refund 
your purchase and your return ship- 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
vour own? 


$295 (OH res. add $16.23 tax) 


Slightly higher in Canada 


© 1986 Cincinnati Microwave, Inc. 


Call Toll Free 800-543-1608 
Cincinnati Microwave 

Department 2165 

One Microwave Plaza 

Cincinnati, Ohio 45296-0100 
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The Pontiac Grand Prix will be оне 


rear wheel starts to spin, and the com- 
puter activates a hydraulic solenoid 
that locks the differential. 

The next step up is acceleration skid 
control. Again, wheel-speed sensors 
are used to detect loss of traction. But 
here the computer pulses the brake 
on the spinning wheel, transferring 
torque to the wheel that still has grip. 
If both wheels start spinning, an 


electronically controlled throttle on | 


the engine reduces power until trac- 
tion is restored. 

Most sophisticated is the 4Matic au- 
tomatic four-wheel drive. The mechan- 
ical pieces are similar to other four- 
wheel-drive systems, with a transfer 
case behind the transmission and sep- 
arate differentials front and rear. 

With 4Matic, the various parts of 
the system are activated depending on 
the amount of wheelspin. First four- 
wheel drive is engaged, then the cen- 
ter differential is locked. Finally, for 


maximum traction, the rear differen- | 


tial also locks. 

Mercedes engineers say the advan- 
tages of all three electronic systems 
include smooth operation with anti- 
lock brakes, and the need for mini- 
mum decision making on the part of 
the driver. 


1988 Grand Prix 


The Pontiac Grand Prix shown above 
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advanced engineering under a body 
cobbled together from existing sheet 
metal. Development engineers in De- 
troit produce some strange-looking 
mules. We recently saw a 1988 Ford 
Thunderbird sporting a rear section 
from a 1985 Camaro. And a much 
modified Cavalier recently spotted at 
the General Motors tech center hid the 
steering and suspension for the 1989 
Camaro. 

Horsepower is easier to hide, and 
GM sends mules out into the night to 
test a variety of experimental engines. 
One of the most interesting is an alu- 
minum 3.2-liter V6 being considered 
for the 1989 Camaro/Firebird. The en- 
gine has either three or four valves 
per cylinder, port fuel injection, and 
distributorless ignition. At 200 horse- 
power, it has the punch to replace most 
current V8s. 


Buying British 


| General Motors recently bought a ma- 


| will be just one of the models result- | 


| ing from the new GM 10 program. 


Front-drive cars developed in this pro- | 


gram will replace the current A-bodies 
as well as the current rear-wheel-drive 
G-bodies (Grand Prix, Monte Carlo, et 
al.). The GM 10s will square off against 


| the Ford Taurus and Mercury Sable, 


as well as against new mid-size cars 
due from Chrysler. 


Mule teams 


Far removed from the spit-shined plas- 
tic mock-ups that are trucked from car 
show to car show are the hard work- 
ing mules—cars that camouflage 
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jority share of Britain's Lotus Group, 
and the Corvette may be one of the 
first to benefit. Chances are that the 
next Corvette will be equipped with 
the Lotus active suspension, which 
uses electronics and hydraulics to re- 
place springs, shocks, and anti-roll 
bars. There also have been reports that 
Lotus will develop a V8 engine for the 
Corvette. 

Toyota owns a 22 percent share of 
Lotus, making it another likely cus- 
tomer for Lotus technology. Lotus also 
does work on contract for other car 
makers, and it is currently working 
on a 16-valve cylinder head for Chry- 
sler. GM has said it will allow Lotus 
to continue to operate independently. 


Chrysler engines 
Chrysler's Lotus-designed 16-valve cyl- 


inder head is just one of a series of | 


advanced projects the company has on 


| the drawing board. 


Maserati will build a complete 16- 
valve engine, based on the current 


PHOTO BY HIDDEN IMAGE 


| Chrysler 2.2, for use in the Chrysler- 
| Maserati sports car. Bare blocks will 


| | be shipped to Italy, and Maserati will 


supply the rest of the hardware. 
Chrysler is also working on a 200- 
horsepower version of its turbo 2.2. 
The engine will debut in a four-wheel- 
drive version of the Laser/Daytona. 
The company also plans to go ahead 
with an all-new V6, to be built in a 
US. plant. Previously that project had 
been deferred in favor of a three-liter 
V6 to be supplied by Mitsubishi. It ap- 
pears now the Chrysler engine will be 


slightly larger than the Mitsubishi | 


and will go into bigger cars. 


News briefs 
e Hot items from the Society of Au- 


tomotive Engineers show in Detroit: | 
| Polimotor and Amoco are building a | 


plastic V6 engine for Indianapolis 


racing...Kyocera Corp. showed a tur- 


| bocharged diesel with ceramic pistons, 
| cylinders, and heads. The engine uses 
| no cooling system or radiator... The 


| 


plastic wheel that's been under devel- 
opment by Motor Wheel Corp. will go 


into production for the 1987 model 
| year... Britain's Lucas Industries pro- 


poses a 48-volt electrical system for 
passenger cars. À combined starter/ 
alternator and multiplexing would 
help make the system lighter and 


| more efficient than present 12-volt 


systems. 

ө The high-dollar Rover XX, to be 
introduced in the U.S. market in 1987, 
will be called the Sterling. The car 
will use the same Honda 2.5-liter V6 


| engine as in the Acura Legend [PS, 


Feb. |. 


@ Both BMW and Jaguar will offer | 


reconditioned used cars with 12- 
month, 12,000-mile warranties. The 
programs are intended to provide 
entry-level cars to lure new buyers into 
the stable. 

ө The Ford Scorpio, named Car of 


the Year in Europe, will go on sale | 


here this fall as a Merkur. A 2.9-liter 
engine and anti-lock brakes will be 
standard. Ford hopes to sell 10,000 to 


15,000 Scorpios per year. So far, the | 
Merkur brand hasn't set the world | 


afire. Only about 9,000 XR4Ti’s were 
sold in 1985. 

è The EXP was once the ugliest car 
in the land. Now Ford has restyled it, 


adding an Escort-style nose with flush | 


lights. It's still not pretty, but at least | 


it won't frighten the children. Sport | 


and luxury versions will be available, 
and prices start at $7,186. 


McCosh (Detroit), Jim Schefter (West Coast), 


| Contributors: Jack Keebler (New York), Dan 


David Scott (Europe), Tom Wilkinson (New York) | 


Go ahead. Compare this onet 
with any other truck you can 
think of. Part by part. Dollar for 
dollar. We're sure you'll agree. 
This Dodge is a tough, lay-it- 
on-the-line piece of machinery. 
It's a truck with a no- 
nonsense approach to any job 
it’s asked to do. With the kind of 
go-for-it capability that, over the 
past seven years, has helped 
Dodge earn more off-road 


championships than any other 
pickup in the business. Another 
thing. It's a truck that never lets 
you down on value. And proves 
its faithfulness by offering you 
America's best truck warranty. 
Only Dodge Backs Every 
Truck It Builds With 
5/50 Protection, Standard. 
We have so much confidence in 
the quality of the trucks we 
build, we back them with the 
same warranty we give the cars 
we build. With our standard 
5 year or 50,000 mile Protection 
Plan* Nobody else...not Ford, 
not Chevy, not the imports... 
does that. When we say we 
build tough trucks, we prove it. 
There's something about the 
way it sits on the road that tells 
you this one isn't going to leave 


you hoping for more. A look 
that's straight, direct, unshak- 
able. The name is Dodge. 
‘Shown with dealer installed options. 
"Limited warranty on the engine, powertrain and 
against outer body rust-through. Excludes leases. 
Restrictions apply. See copy at dealer. 
AMERICA’S BEST BACKED TRUCKS 
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The old and the new келседа from top the Mercury Grand Marquis, Oldsmobile Delta 88, and Buick LoBabre Tome) 


POPULAR SCIENCE CAR TEST #206 
Total cars tested to date: 743 


Big, old-fashioned rear-drive sedans are making a strong sales comeback. Why? To find 
out, POPULAR SCIENCE revisited the rear-drive Mercury Grand Marquis and was impressed 
by its roominess, silence, smooth ride, and powerful V8. The latest in big-car technology, 
General Motors' Oldsmobile and Buick front-drives provide a revealing comparison. 


By JACK KEEBLER 
Photos by Greg Sharko 


ike rolling living rooms, big sedans 
of past decades powerfully, quietly, 
and smoothly transported a gen- 
eration of American families around 
the block and across the continent. 
These land yachts provided spacious 
six-person roominess, pillow-soft seat- 
ing, cavernous trunk space, and rocket- 
quick acceleration with 400 + cubic- 
inch V8s. 
But they were fuel thirsty. And when 
oil prices soared, many large families 
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switched to smaller, lighter front-drive 
sedans or mini-vans. What drivers 
found were better parking-lot maneu- 
verability, tighter elbow room, surer 
handling, a stiffer ride, and less of their 
budget bitten by the gas pumps. Now, 
with the stabilization of fuel prices, 
many families are rediscovering the 
attributes—and deficiencies—of the 
large old-style rear-drive sedans. 
This test pits the old against the new. 
It is not simply a contest between rear 
drive and front drive. What we are ob- 
serving in this sedan square-off is the 
cumulative effect of modern design 


technology on the family sedan. This 
technology includes taut European- 
style suspension designs, small high- 
output engines, lightweight unit-body 
construction, and, in this instance, 
front drive. Modern rear-drives that in- 
corporate all of these technologies com- 
pete headlight to headlight with the 
best front-drives. That's obvious from 
the high-performance four-door-sedan 
test PS ran last December. Rear-drive, 
front-drive, and all-wheel-drive designs 
competed, and the differences in per- 
formance were small. 

Continued 
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Texacos advanced formula Havoline Supreme challenges 
the world's most-expensive motor oils. 

Both Havoline and the expensive synthetics exceed car 
manufacturers' warranty requirements for virtually all „Зала 
gasoline-powered cars. 

Both also meet or exceed industry standards for 
protecting your engine against wear, keeping it clean, 
saving gasoline and preventing rust and corrosion. 

But Havoline does those jobs for less than half the price* 
Texacos Havoline Supreme: high-quality protection 
without the high price. 

Take the challenge wherever Havoline is sold. 


* Based on average price for Mobil 1 
and Havoline as reported by 
NPD-Auto Facts. 
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Family sedans continued 


WERE. ла а 


The Mercury Grand Marquis scrubs its rubber through the low-speed test. 


Engineers in Detroit, with the facts 
before them and faced with the chal- 
lenge of equalling rear drive's interior 
quiet and smooth ride in front-drive 
designs, are actually debating what 
they might accomplish with modern 
engines, lightweight materials, new 


aerodynamics technology and а 
switch back to rear-drive chassis 
configurations. 


To explore this old-style-sedan ver- 
sus modern-sedan technology question, 
PS pitted Mercury's traditional rear- 
drive Grand Marquis against General 
Motors' newest front-wheel-drive 
family sedans: the Buick LeSabre Cus- 
tom and Oldsmobile Delta 88 Royale 
Brougham. 
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The Buick LeSabre Custom drops its sleek nose as it enters the brake lane. 


А time machine could take you back 
to an era when automobiles were extra 
wide and long and provided ample 
comfort for six adults. Or you could 
just take a ride in a 1986 Mercury 
Grand Marquis. Hardly anything has 
changed. Our tan Merc had a huge 
trunk that effortlessly swallowed our 
large test-equipment box. Inside, the 
bench seats comfortably accommodate 
six passengers. In a crunch, eight slim 
and friendly riders could squeeze onto 
the seats. 

Despite the sleeker sheet metal, 
state-of-the-art power trains, and more 
precise European-style suspension sys- 
tems, it's as if time stood still inside 
the GM models, too. Soft headlin- 


PS ratings — 

tesi report in а пизпен | 
The ratings are based on test results and | 
measurements. Results should be read with | 
the understanding that they reflect tests | 
only on our sample cars. An excellent rat- 
ing is 5 points; very good, 4; good, 3; fair, | 
2; роог, 1; very poor, 0. 


Oldsmobile 
Delta 88 


E 


Mercury 
Marquis. 
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Acceleration 
Braking 
Handling 

| Maneuverability 
Quietness 
Roominess 

| Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Author's opinion 


fo Шш ш d» f» ш (л Qn го (л 


5 
5 
2 
5 
5 
4 
а 
4 
3 
3 
- 


ing of red velour-like material, a lack 
of instrumentation, fake chrome trim, 
and spongy seats made me remember 
that dark time before the auto-com- 
pany engineers snatched Detroit back 
from the marketeers and stylists. 

On the plus side, and despite their 
greatly reduced exterior dimensions, 
the GM models give up just fractions 
of an inch on most interior dimensions. 
Head room is actually greater in the 
Oldsmobile and Buick sedans. And, 
being front-drives, they have no trans- 
mission hump. 


V8 versus V6 


The Mercury had the biggest engine, 
with a sequential fuel-injection V8. (Se- 
quential injection times each of the 
eight injectors to deliver fuel pulses 
coinciding with the opening of its cor- 
responding intake valve. Less sophis- 
ticated injection systems fire fuel at the 
back of the intake valve even when it's 
closed.) Coupled to a marvelously quiet 
and smooth-shifting four-speed auto- 
matic, the powerful longitudinally 
mounted V8 is an absolute gem of si- 
lent, vibration-free power. With wheels 
spinning just slightly, the V8 hauled 
the Marquis' monstrous chassis up to 
60 mph in just 12 seconds. That's not 
bad for a body-on-frame antique that's 
just a few hundred pounds shy of two 
tons. And my around-town fuel econ- 
omy was about 17 mpg—close to the 
EPAs 18-mpg city estimate. 

Both the Buick and Olds were fitted 
with a Buick-built 3.8-liter sequen- 
tial fuel-injection V6. Like the V8 in 
the Merc, the V6s were also coupled 
to four-speed automatics. Almost as 
smooth as the Ford V8 in most driv- 
ing modes, the transverse V6s were 
at times slightly rougher and sig- 
nificantly noisier (confirmed by our 
decibel readings; see test results). 

Continued 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


ч. 


DRAWINGS BY RUSSELL VON SAUERS 


Family Sedans Continued 


During acceleration the V6s roared 
strongly. And although I rather enjoyed 
their rich bass note, it would probably 
be more appropriate in a sports coupe. 
At stoplights, the steering wheels in 
both GM unit-body sedans vibrated 
visibly, and seemingly uneven firing 


How easy is it to service these cars? To 
give you an approximation of how difficult 
it is for a typical person to perform various 
service operations, we examine each test 
vehicle. The numbers mean: 1, very diffi- 
cult; 2, difficult; 3, average degree of dif- 


| ficulty; 4, easy; 5, very easy. 


Custom 
Mercury 
Grand 
Marquis 
Oldsmobile 
Delta 88 


Buick 
LeSabre 


Battery 

| Master cylinder 

| Windshield washer 
Engine oil 
Coolant 


їл tm «л (л un 
B Bow іл 


Spark plugs 
| Distributor 
| Oil filter 

Oil fill 


mug 


Lower radiator hose 
| Heater hoses 


Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 
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pulses could be felt through the seats 
and pedals. 

The Buick V6 provides a healthy 
wallop of torque. Off the line the two 
front-drives surged ahead eagerly and 
instantly. And too much throttle eas- 
ily spun the unloaded front tires (typ- 


Brake test (cool) 60-0 mph 

Stopping distance (ft.) 

Pedal pressure (Ibs.) ...................... 
Brake test (hot) 60—0 mph 

Stopping distance (ft.) 

Pedal pressure (Ibs.) .. Па 
Interior noise ( 60 mph (dBA) . 
Handling test (mph) .. ЈЕ 
еу) test (mph). 
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Rear hip room 

Rear leg room (min.) ec ge 
Rear knee room (min) woo... 
a distance esses is 


Engine i iT ems 
Displacement (cu. i in. n.JD _ 
Compression ratio 
Carburetion 

Net hp @ rpm . 

Net torque (ft.-Ibs.) (и 
Transmission 

Axle ratio 


150 (i 4,400 
200 (т 2,200 


2.73 

General 
Ameriway XT 
P205/75R14 


Overall steering ratio 
Turns, lock to lock 
| Turn diameter (ft.) 
Front suspension MacPherson strut, 
coil springs 
Rear suspension Independent strut, 
coil springs 
Front stabilizer-bar diameter (in.) |... 
| Rear stabilizer-bar diameter (in.) .. 


Brake swept area (sq. in.) 
Fuel tank (gal.) 

| Trunk space (cu. ЇИ.)........................... 
Liftover height (in.) а. 
Curb weight (Ibs.) . 3 
F/R weight distribution. (59) .. 


4-speed automatic 


ical of powerful engines in a front-drive 
chassis). The LeSabre's 10.7-second run 
to 60 mph was 1.3 seconds quicker than 
that of the Grand Marquis. The 88 
posted a slightly slower 11.2-second 
time. This may have been due to an 
engine valve lifter gone sour. By the 

Continued 


114.3 
214.0 
55.2 
77.5 72.1 
62.2/62.0 60.3/59.8 
5.2 6.7 
37.9 38.9 
57.6 55.5 
43.5 42.3 
37.2 38.3 
56.9 56.1 
39.3 38.6 
2.8 
34.3 


110.8 
196.1 
55.5 


34.0 


V8 v6 

302/5.0 231/3.8 

8.9 8.5 

ЕЕГ. E.F.I. 

160 « 3,600 150 «« 4,400 
280 @ 2,200 200 « 2,000 _ 
4-speed automatic 4-speed automatic 
2.73 2.73 


Goodyear Goodyear 
Polysteel radial Eagle GT 
P205/75R15 P215/65R15 
Power, recir- 
culating ball 
16.4:1 

3.40 

39.1 

and long arm, 
coil springs 
Four-bar link, 
coil springs 
1.00 
Disc-drum 
385.8 

18 

22.4 

29.4 

3,818 

56/44 
$13,504 
$15,920* 


$16,893? 


Major options (over $ 100) ' ETR AM-FM stereo cassette (UX1) $494, 3.8 SFI V6 $370, aluminum wheels $255, electric door 
locks $180,cruisecontrol $175, cloth interior $133,concert speaker system $125, tiltwheel $115; A/C $762, six-way pow- 
er driver's seat $237, power locks $228, wire wheelcovers $176, speedcontrol $176, rear-window defroster $145, conve- 
niencegroup $134, tilt steering wheel $115; *six-way power seats $450, FE3 handling package $408, power windows $270, 
cruise control $175, 55/45 dual-control seats $133, electronic A/C control $125, electric mirrors $116 


*Destination and delivery charges not included 
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Family sedans continued 


end of the test, the 88’s engine was tap- 
ping softly but ominously. And when 
the Olds finally limped into New York 
City, the rap was echoing strongly off 
the buildings on narrow streets. 


Soft-ride trade-offs 


The Marquis reminded me a bit of a 
sensory deprivation chamber on four 
wheels. In fact, the lack of speed 
and road-surface information can be 
spooky. Lulled into driving too fast on 
a wet cobblestone street in Manhat- 
tan, I attempted to brake and turn at 
the same time. The result was a near- 
silent slide toward the side of a parked 
car. Fortunately, I was able to catch the 
adrenal-squeezing drift at the last sec- 
ond. А front-drive engine's weight over 
the drive wheels might have helped me 
control the slide more easily. 

As I expected, the softly sprung 
Grand Marquis was significantly 
slower than the taut GM front-drives 
through both the high-speed lane- 
change maneuver and the low-speed 
maneuverability grid. What I didn't 
anticipate were the Merc's long stop- 
ping distances. Around town the 
brakes bit well. And during the test 
there was virtually no recorded fade, 
even after 10 warm-up stops from 60 
mph. But the higher weight of the 
body-on-frame construction and an old- 


Corporation of America 


fashioned narrow tire footprint worked 
against the Marquis in the brake lane. 

Nose to nose, there isn't much dif- 
ference between the LeSabre and 88. 
That's why it was such a revelation to 
drive these cars with their different 
suspensions. The Buick was fitted with 
the smooth-riding base suspension. 
The Olds was equipped with the high- 
performance FE3 suspension. The ef- 
fect of the two suspensions on the 
performance and character of these 
look-alikes is remarkable. 

The Buick suspension felt well 
damped and smooth. And although not 
as smooth as the Marquis’, it gives up 
little in dynamic performance to the 
performance suspension in the Olds. 
Considering the generally poor state 
of public roads in the New York area, 
this seemed to be a fine compromise 
between the marshmallow ride in the 
Merc and the too taut ride in the Olds. 
One dynamic area that did seem com- 
promised by the base suspension was 
braking. The Buick’s cold stop was 
eight feet longer than the Marquis’ 
long 184-foot effort. As with the Mar- 
quis, the narrow and less grippy tire 
that comes with a soft-ride suspension 
may have played an important role in 
the longer stopping distances. 

The Olds ЕЕЗ suspension package's 
high-rate springs, restricted shock 


valving, larger sway bar, and wider, 
stickier tires virtually ensured that the 
88 would win top honors in the han- 
dling and maneuverability trials. I 
think, however, that this truly harsh 
setup will win few friends with family- 
sedan buyers. My wife, who was nine 
months pregnant, refused to travel in 
the car after a single short trip. 

With hot or cold brakes, the Olds 
managed to stop far shorter and with 
greater stability than the Marquis or 
LeSabre. Again, the performance tire 
that comes with the FE3 package prob- 
ably provided extra grip. 


Author’s choice 


For those who remember 65-mph 
speed limits, Sunday afternoon drives 
with the entire family, and trunks that 
hold enough luggage for three-week va- 
cations, nothing but the Mercury Grand 
Marquis will suffice. But the traditional 
lack of ride control and nonsupportive 
seats scared me off. The Olds 88 and 
the Buick LeSabre are practically twins. 
The only reason I’d choose the Buick 
over the Olds 88 is its softer ride. The 
optional Olds FE3 handling package 
seems excessively harsh for a family 
sedan. Equip the two GM models with 
the same springs, shocks, and sway 
bars, and I probably couldn't make a 
choice. 
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BREAK AWAY FROM 
THE ORDINARY 


with KYB/GR-2 
Gas Shock Absorbers 


You ll get riding comfort you can feel... at a 
price you won t, plus the added performance 
only gas shocks can deliver—even if you 


drive a compact or mid-size car. 


That's right! They're gas shocks built for 
today's cars, yet priced right down with 
"yesterday s" ordinary, non-gas shocks. 


so break away from the ordinary. Enjoy a 


KYB/GR-2 kind of ride. 


901 Oak Creek Drive, Lombard, IL 60148 • PIONEERS IN GAS SHOCK TECHNOLOGY 
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. AEROSPACE SHIRTS 


CAPTURE THE EXCITEMENT! All the leading Aerospace Manufac- 
turers wear them, now you can too. Unbelievably detailed elec- 
trifying High Technology visual illustrations of the worlds most 
exotic and advanced aircraft, screen printed in billiant colors on 
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Beefy-Ts. All shirts are $15 ea., 24 shirts SS ee ee 
$12.50ea. Sizes S(34-36), M(38-40), | ORDER TOLL FREE 

L(42-44), XL(46-48). Allow 2 to 3 weeks | customers can сай toll free. Or send 


. . . check, including shipping charge. Az 
for delivery. Specify aircraft, color, and p add 6.5% sales tax. NO СОР» 


size when ordering. 800 272-7171 


Also Available: B-52, "MEL T 1 | Customer Service (602) 966-7384 
C-5B, NASA, T-38, cma $5 sio Û ДРЛ КЕЧИ 


| Га 00% кате و‎ СИН. HR Box 8607, Dept. 211, Scottsdale, Az. 85252 
UH-60. | = TM 6 1986 Blackbird Int'l. All Rights Reserved 
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question and answer format to explain 


replacement Жем. 


This colorful 24-page booklet uses а 


what to look for when selecting 
windows and patio doors. All the facts 


and figures are here alo 
full-color photos for win 


with 
w ideas and 


an informative energy section. 

You'll find all the information you 
need on our full line of windows 

and patio doors in this free booklet— 


send for yours today! 
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Send me the "Window & Patio Door Answers 


From 


Andersen" booklet. 


I plan to [0 build LJ remodel LJ replace. 
Mail to: Andersen Corporation, Box 12, 
Bayport, MN 55003. 


86012 © 1986 Andersen Corp. 
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Electronics Newsfront 


By WILLIAM J. HAWKINS 


Split screen shows present (right) and future face. Which nose do you like? 


Computerized face lift 


Smile... click... a video image of your 
face appears on the screen. Very nice, 
except, well, the nose could be a little 
straighter, the chin a bit tighter, that 
mole should come off, and maybe the 
loss of a few years would help. No 
problem: The Imager, from Face Sys- 
tems (548 Broadway, New York, N.Y. 
10012), will take care of all that. 

"People can now see instant simu- 
lations of cosmetic surgery," says 
Nancy Burson, originator of the 
Imager, one the newest electronic tools 
for plastic surgeons. The system in- 
cludes a video camera, high-resolution 
monitor, graphics tablet, and software 
for an IBM AT computer. 

"In the past, doctors stood patients 
in front of mirrors and merely dis- 
cussed changes," says Burson, "or 
they took pictures of a patient and 
retouched the photos. Now that's 
changed." 

With the Imager, a patient sits in 
front of the video camera and is pho- 
tographed. The image 15 held in mem- 
ory and displayed on the screen. At 
the press of keyboard buttons, the 
before picture is electronically cropped 
to size and moved to one side of the 
screen. 

Working with the graphics tablet, 
the doctor indicates where changes are 
to be made. The computer then cre- 


шышы EE 


ates an after picture, based on the 
changes, by adding or removing flesh 
and changing the facial features. For 
example, if the skin shown in the orig- 
inal image is tightened, lines and 
wrinkles are removed in the after pic- 
ture. "A patient gets to see a side- 
by-side comparison instantly," says 
Burson. 

Multiple pictures can also be taken 
for views at various angles. Those 
views and each change made to them 
can be stored on disk for future recall. 

Critics point out that this type of 
electronic mirror could allow doctors 
to show more than they can produce. 
But proponents, such as New York 
user Dr. Elliot Jacobs (above) and 
Burson, see it as an important tool. 
“A doctor will strive for what's on the 
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screen," says Burson. "The Imager is | § 
simply a visual tool that allows bet- | ЊЕ 


ter communication with the patient." 


Chinese word processor 


To create a word in the English lan- 
guage, you just select the right com- 
bination of letters from a 26-letter 


| alphabet. But in the Chinese language ||| 


there is no alphabet. Each word is a 
distinct character—a picture—that's 
created by the correct placement of 
| individual lines. And because there 
are more than 10,000 unique charac- 
ters in the Chinese language, it has 
presented an unwieldy problem for 
creating documents with a word proc- 
essor. Presently, special keyboards are 
used that allow an operator to enter 
the individual segments needed to cre- 
ate a character. It's a slow process that 
requires extensive training, according 
to Intech Systems (6901 W. 110th St., 
Minneapolis, Minn. 55438), makers of 


a new touch-screen Chinese word || 


processor. 

With the Intech system, a user cre- 
| ates a character in a three-step pro- 
| cess by pointing to Roman letters on 
the screen that represent the charac- 
| ter's sound (see photo). On the initial 
touch, the system displays the match- 
ing syllables; on the next touch, all 
matching Chinese characters are dis- 
played. Finally, the operator touches 
the character that represents the exact 
meaning required, and it is entered 
into the document. 


The system allows up to 13,000 Chi- ү 


nese characters to be processed and 


printed in either the traditional right- | 


to-left, top-to-bottom format or in the 
left-to-right format. Price: $5,000. 


Smart chip 


Expert-system software allows a 
| computer to think like a human ex- 
pert. The system uses human knowl- 
| edge stored as rules to solve a problem 
[^Expert Systems," PS, March]. Now 
researchers at AT&T Bell Labs have 
put an expert system on an integrated- 
| circuit chip. Because the software and 
rules are permanently stored in the 
| single device, the chip is fast. It can 
make 80,000 logical inferences a sec- 
ond. That means it gives advice 10,000 
times faster than a conventional com- 
puter programmed with expert-system 
software. 

Normally, an expert system contains 
hundreds of rules, depending on the 
application and its level of competence; 
but the AT&T experimental device 
contains only 16 rules. To make it 


"smart," the rules are based on an | 
_ Continued | 
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Perfect reproduction: Onkyo's prototype DAT records and plays back audio. 
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area of artificial intelligence called 
fuzzy logic. With this, traditional true 


| or false rules are not used. Instead, 
the chip deals with possible or proba- | 


ble conditions, and draws conclusions. 

Where could it be used? One place 
may be in the cockpit of a fighter 
plane. The Air Force’s Wright Aero- 
nautical Laboratory is now working 
on a Threat Expert Analysis System. 
Designed to replace radar warning re- 


ceivers, the expert system warns a | 


pilot of a potential enemy and recom- 
mends the appropriate action... fast. 


DATs are coming 


Although many companies are 
working on digital audio tape record- 
ers (DATs) for the home, only Onkyo 
has shown a prototype (photo). Be- 
cause it records music as computer- 
ized bits and bytes that represent 
sound, the playback on a DAT is vir- 
tually identical to the original record- 
ing. The problems that plague conven- 
tional analog recorders—tape hiss, 


| dropouts, limited frequency response, 


and dynamic range—no longer exist. 
The price of a DAT, at first, is likely 
to be about $800, but models won't be 
available until at least the end of this 
year. 


Quick looks 


è If you've turned on your backyard 
dish expecting to get HBO or Cinemax 
and got a scrambled signal instead, 
remember PS warned you some time 
ago. But take heart: You can buy a 
decoder from HBO (Direct Broadcast 
Department, 1100 Avenue of the 
Americas, New York, N.Y. 10036). It’s 
$395, plus $13 a month for receiving 
HBO or Cinemax; $20 for both. 

• Attach the serial or parallel in- 
terface connection on your computer 
to GridComm’s (20 Old Ridgebury Rd., 
Danbury, Conn. 06810) GC-1400 com- 
munications box, then plug the box 
into a wall outlet. Result: The $549 
unit uses the AC line as a network 


| connection, and your computer can 


communicate with up to 32 similarly 
equipped computers. Two other de- 
vices—a $449 attachment for a print- 
er and а $799 modem—can be added. 
Data exchange rate: 19,200 baud. 

ө The camcorder-format war [PS, 
April] is getting hotter: JVC has in- 
troduced a new $1,495 VHS-C model 
that uses the extended-play speed to 
record up to an hour on one cassette 


instead of the usual 20 minutes. The | 


2.9-pound unit uses a 12-inch charge- 


| coupled-device imager for a low-light 


sensitivity of 15 lux. 05 


» p^ 'No w...turn unsightly 
brush piles into valuable FREE 
wood chips and organic mulch! 


... With the amazing New SUPER TOMAHAWK 
Chipper/Shredder...exclusively from Garden Way! 


2 great machines in one: completely sep- 


arate shredding and chipping chambers for 
superior performance! 

it’s a powerful chipper...handles big 
branches up to 3" in diameter with ease! 
It's an efficient shredder...turns almost 
any organic matter into perfect mulch and 
compost almost immediately! 
Revolutionary New Compact Design... 
ways better than bulky “old-style” chipper/ 
shredders! 

Beautify your property...get rid of ugly 
brush piles...use the resulting wood chip 
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mulch around trees and borders to give your 
home a "professionally landscaped" look! 


Make mountains of FREE mulch and 
compost... Have your most productive garden 
ever... without having to buy expensive store 
bought mulch and fertilizer! 

Save time and work... shredded mulch 
means less weeding and watering! 

Shred all those fall leaves into fine textured 
mulch or compost material instantly! 
Professional quality... Industrial strength 
construction... designed, sized, and priced 
for the homeowner! 


• At Your Home 30 Day TRIAL OFFER! 
* Exclusively from the makers of the 


famous Troy-Bilt Tiller! 


Why put up with unsightly brush piles any 
longer? Turn all your organic throw- 
aways into useful wood chip 
mulch and compost material 
„have the Кіпа of place you've 
always dreamed of...with 
the quick and efficient 
SUPER TOMAHAWK 
Chipper/Shredder! 
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102nd St. & 9th Ave., Troy, N.Y. 12180 


Ё L] YES! Piease send me com plete 
§ SUPER TOMAHAWK Chipper/Shredder 
il details including prices, models and 
i SPECIAL SAVINGS OFFER right away! 
Й 


Мате 
Address 


f |, _ _ _  __ 70р 


Send for FREE | 


details today! | 


FROM THE MAKERS OF 


БРЕ 


Elm و‎ C ans 


Airport X-r 
spots Invisible weapons 


А new security device can detect concealed terrorist weapons, such as 
plastic handguns and explosives, that were previously invisible to X-ray 
baggage-inspection machines. The improved X-ray unit can locate other 
hidden items, such as contraband narcotics, foodstuffs, and gemstones. 


By STEVEN ASHLEY 


larm swept through the interna- 
tional community of airport se- 


curity experts when word arrived 
that Libyan strongman Col. Muam- 
mar al Qadhafi was buying hundreds 
of largely plastic handguns from an 
Austrian gunsmith. The worry was 
that Libyan-backed terrorists might 
have a much easier time smuggling the 
lightweight Glock 17 pistol— 
a so-called Hijacker's Special 
with its detachable metal 
barrel, slide, and spring— 
past X-ray baggage-inspec- 
tion devices and metal detec- 
tors at airports. Perhaps even 
more disturbing were earlier 
comments by gun experts like 
Andy Molchon, president of 
the National Association of 
Federally Licensed Firearms 
Dealers: "The American plas- | 
tic gun will shortly make its 
appearance... [however] the 
American model will be 700 
percent plastic." 

Happily, security special- | 
ists now have some reason to 
feel reassured, because a Cam- | 
bridge, Mass., research com- 
pany, American Science & 
Engineering (AS&E), has 
"developed a new method of 
seeing those plastic guns 
we've been hearing about in 
the news," says the firm's 
president, Dr. Martin Annis. 
“Our Model Z X-ray inspection ma- 
chine can select for materials, such as 
plastic, that have a low atomic weight, 
or what we call low Z” That means, 
he says, that the new system can, in 
addition, locate plastic explosives and 
plastic knives, smuggled narcotics (co- 
caine and heroin), and gemstones 
(diamonds), as well as contraband 
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foodstuffs (tropical fruits and Polish 
sausages), concealed in carry-on air- 
line luggage. 

Annis says that demonstrations of 
the $70,000 Model Z X-ray inspection 
system (about twice the cost of a con- 
ventional airport X-ray machine) have 
impressed security personnel from the 
U.S. military, the Federal Aviation Ad- 
ministration, and the Customs and 
Agricultural Departments, as well as 


CAN YOU FIND THE GUN IN THIS X-RAY? 


TURN PAGE FOR ANSWER 


This conventional airport security X-ray of a suitcase shows 
an umbrella, travel case, portable radio, electric razor, and 
shoes, among other items. The bag also contains a disas- 
sembled Glock 17 pistol—a handgun made largely of plastic, 
which makes it transparent to conventional X-ray devices. 


airline representatives. Tests are now 
underway, he adds. 

The concept for the device arose, 
Annis explains, when he was consid- 
ering security applications for another 
advanced X-ray technique called dual- 
energy radiography [“Сап Technology 
Stop Terror in the Air?" PS, Nov. '85]. 
In dual-energy X-ray devices, data col- 


lected from consecutive sweeps by two 
different-energy X-ray beams can be 
processed by a computer so that ob- 
jects composed of a specific atomic 
element can be located in an X-ray 
image. Annis realized that his compa- 
ny's own proprietary X-ray technolo- 
gy could perform a similar function by 
distinguishing and displaying low- 
atomic-weight (low-Z) materials like 
plastics in radiographic images. 
Annis knew that AS&E's 
patented low-dose flying-spot 
technology for X-rays—a pen- 
cil beam of radiation that 
| rapidly scans an object— 
would allow an X-ray detec- 
| tor to form a video image of 
| the X-rays that are scattered 
| off-line by low-Z atoms. Cre- 
ating an image of the scat- 
tered radiation would be 
impossible with a conven- 
tional X-ray machine, Annis 
says, because the fanlike spray 
of X-rays emitted by these de- 
vices would result in a fogged 
image. With a fan beam, scat- 
tered radiation comes from 
all points on the object at 
| once, making a mess of the 
! | backscatter image. When the 
| flying-spot beam illuminates 
an object, the scattered X-rays 
that are detected at any time 
are known to have originated 
from the particular region of 
the object the device is spot- 
lighting. The Model Z's proc- 
essor can then collect these spot sam- 
ples to form a video-image mosaic in 
the same way the beam flying across 
a TV screen creates the picture. 

The Model Z simultaneously dis- 
plays a conventional X-ray shadow- 
graph image showing high-Z materials, 
such as metals, and the new image de- 

Continued 


A CONSUMER | 
GUIDE 


If you've been considering a spa or hot tub 
youre probably already aware of the benefits 
and pleasures of whirlpool massage. However, 
not all spas and hot tubs are alike. The true test 
of any spa is whether it can provide these 
pleasures conveniently and efficiently. We'd 
like you to know what to look for when 
shopping for a spa and show you why the 
engineers who designed the HOT SPRING SPA 
have produced the best one available today. 


1. MATERIALS AND CONSTRUCTION. 
The HOT SPRING SPA is made of the most 
advanced and durable material of any spa— 
ROVEL™ This high-impact plastic is superior to 
wood of old fashioned hot tubs because it 
doesn't absorb water, leak or deteriorate. 
Unlike fiberglass or acrylic surfaces, ROVEL 
won't peel, blister, crack or delaminate. Check 
the warranties of other spas and you'll see that 
ROVEL is guaranteed to be much more durable 
than any other spa material. In fact, a recent 
industry trend has seen many acrylic manufac- 
turers reduce surface warranties to just one 
year! КОМЕ is softly textured so you won't slip 
when entering or exiting the spa. 

2. CONVENIENCE AND EFFICIENCY. 
Most spas and hot tubs have very little thermal 
insulation, some have none at all! Just how 
important is insulation? It's the most important 
feature in private spa ownership! Uninsulated 
spas will physically not operate outdoors in 
colder climates, making spa use as seasonal as 
a swimming pool. Further, a marginally insu- 
lated spa forces the heater to run continuously, 
costing you money. The HOT SPRING SPA is 
FILLED SOLID with over 130 Ibs. of poly- 
urethane foam insulation (A) and standard 
equipment includes a 3%” thick insulating 
cover (B). This heavy insulation makes it eco- 
nomical to keep the HOT SPRING SPA heated 
to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time day or night, in any 
weather, and for just pennies. 

3. TEMPERATURE. 

Precise temperature control is important. A spa 
should control temperatures within + ТЕ or 
you'll forever be too hot or too cold as the 
water changes temperature. The HOT SPRING 
SPA achieves this accuracy by using a "precise 
demand" thermostat with its sensor in intimate 
contact with the water (C). 

4. HYDROTHERAPY JETS. 

Vigorous jet action is the key to true hydro- 
therapy. Only the HOT SPRING SPA gives you 
the option of powerful fixed jets (22 psi at each 
jet) (D), and the unique massaging effects of 
MOTO-MASSAGE? The exclusive MOTO- 
MASSAGE (U.S. Patent 44,523,340) glides 
gently up and then down the entire length of 
your back in a continuous sweeping motion 
that simulates the natural stroking of a manual 
massage (E). In addition, we provide an air 
control which can be reached from inside the 
spa so you can vary the intensity of the jets (F). 
These features combined with the STA-RITE 
Max-E-Glas pump provide the best hydro- 
therapy available today (G). 


5. WATER CHEMISTRY AND 


FILTRATION. 
Most portable spas contain less than 180 gal- 
lons of water. It is difficult to maintain proper 
chemistry in such a small body of water. There- 
fore it is necessary to drain them more 
frequently than the HOT SPRING SPA which 
contains 275 gallons. Good filtration is essen- 
tial in any spa, but in other portables, it has 
been overlooked. The HOT SPRING SPA has 
the largest capacity filter of any portable spa— 
50 square feet (H). It requires attention only 2 
or 3 times a year. Its top-loading design allows 
you to inspect, remove, and clean it without 
draining the spa. 
6. LIGHT FOR NIGHTTIME USE. 
Another feature of the HOT SPRING SPA is the 
underwater light (I). It's dimmer controlled so 
it's never too bright or too dim, and different 
colored bulbs can be used for different effects. 


7. NO INSTALLATION. 

Simplicity of installation should be checked. 
An in-ground spa is the most difficult, usually 
requiring backyard excavation, building per- 
mits and an expensive installation crew. Hot 
tubs are not much simpler. The HOT SPRING 
SPA avoids these problems by requiring only 
common household current to operate (110v. 
20amp.) (J). There is no permanent hard wire 
electrical hook-up, no external plumbing to 
assemble, and no building permits to obtain. As 
a portable appliance, the HOT SPRING SPA 
will not increase your property taxes and you 
can take it with you when you move. 


8. LISTED BY UNDERWRITERS 
LABORATORIES. 

The HOT SPRING SPA is completely listed by 

Underwriters Laboratories, the recognized 

experts in testing for safety. The importance of 


SPA 15 A SPA IS А SPA? 


correct and safe electrical al design should not be 
overlooked. Check for the U.L. Mark on the 
outside of any spa you're considering — you'll 
see it on the HOT SPRING SPA, 

We are proud of the quality features we build 
into every HOT SPRING SPA. The HOT 
SPRING SPA is an integrated design whose 
form follows function —the result of 9 years of 
evolution toward an ideal. So, before you buy 
any spa, be sure to see and test the HOT 
SPRING SPA. It has the features, performance, 
and quality you need. 


| merca Favorite 
Portable Spa 


Five models to choose from. Dealers nation- 
wide. For a complete catalog and a dealer 
nearest you, please call: 800/243-9851. In 
California, call collect 619/438-3334. 


Watkins Manufacturing Corporation, 
Carlsbad, California 


"Uf all indoor exercisers, only 
Nordic Track provides 
the same superior 
fitness building 
benefits as real 
X-C skiing." 


8 time Nat'l X-C 
Ski Champion 

Olympic Silver Medalist 

World Cup Winner 


r fitness 


cular 
i | 
| Builds Gree tv и 


Than 


NordicTrack duplicates the smooth, 
rhythmic motion of cross-country skiing, 
recognized by health authorities as the 
most effective fitness-building exercise 
available. 


e Exclusive Flywheel Action 

Provides unmatched smoothness and 
continuity from stride to stride. Motion 
and resistances are the same as real 
skiing. 


• Jarless Action is Safer Than Running 


Completely jarless motion prevents back 
and joint injuries associated with 
running. Arm-motion resistances 
provide superior upper body exercise. 


e More Complete Than Exercise Bikes 


Adds important upper body exercise 
and exercises leg muscles more 
uniformly. Fitness-building high pulse 
rates are easier to attain because more 
muscles share the exercise. 


• Safer and More Effective 

Than Rowing Machines 

Safer because no dangerous back strain 
loads imposed. Scientific tests prove 
NordicTrack's skiing motion is superior 
to rowing for building fitness. 

e Burns upto 600 Calories 

per 20-Minute Workout 

Lose weight without dieting. 


Folds compactly. Requires only 15" x 17" 
floor space. 


Free Brochure. Call 


800-328-5888 


Minnesota 612-448-6987 


Nordic rack 


141Р5 Jonathan Blvd., Chaska, MN 55318 


40 | POPULAR SCIENCE 


Airport X-ray Continued 


WHERE'S THE GUN? 


VIDEO MONITOR 
(FOR METALS) 


STATIONARY SLIT 


X-RAY SOURCE F 


In one mode, the Model Z (above) 
works much the same as a conven- 
tional X-ray device: Metal objects 
stop X-rays from passing through, 
creating a silhouette footprint reg- 
istered by the rear detector. The for- 
ward detector records X-rays that 
have been scattered back by low- 
atomic-weight (low-density) materi- 
als like plastics. Flying-spot tech- 
nology, a means by which a station- 
ary slit, a chopper wheel, and a 
moving conveyor combine to pro- 
duce a pencil-thin X-ray beam that 
scans an object, allows the capture 
of backscatter data. A security 
guard would monitor both images. 
The collisions between X-rays and 
atoms (right) explain the physical in- 
teractions that create the backscat- 
ter and transmission X-ray images. 


| DRAWING BY DAN OSYCZKA 


BEAM-CHOPPER || 


WHERE: SUITCASE 
PLASTIC PISTOL 


«б‏ چس 


The plastic pistol is located in the lower 
center of this unretouched photo. 
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At top is a conventional X-ray of a suit- 
case containing an aerosol can, alarm 
clock, shoes, umbrella, radio, electric 
razor, clothes, and a bunch of grapes 
—the latter listed as contraband by the 
U.S. Department of Agriculture as a 
possible carrier of farm pests such as 
the Mediterranean fruit fly. The grapes 
appear as white circles in the lower 
center of the Model Z X-ray (bottom). 


picting low-Z materials. “We tell the 
observer that if you see something in 
the Z-image that glows white, it means 


that the object backscatters X-rays and | 


is therefore a low-Z material," explains 


Richard W. Sesnewicz, AS&E market- 


ing manager for imaging systems. 
“The observer then has to say to him- 


self: Do I recognize that white shape | 


as being usual or unusual when com- | 


pared with visual information pro- 
vided by the conventional X-ray image? 
For instance, if I notice a white blob 
in what the conventional X-ray tells 
me is a radio, I have to determine 
whether that's normal." 

“Of course," Annis notes, "it is 
possible to use computer pattern- 
recognition techniques to filter out 
standard shapes so as to automate this 
process, but it's a very complicated 
problem.” Another possible refinement 
he mentions would be to merge the 
two X-ray images onto one monitor by 
assigning one color to high-Z objects 
and one to low-Z objects. 

The Model Z alone is not going to 
stop air terrorism. Terrorists might try 
to smuggle the plastic guns on board 
a plane by hiding them on their per- 
son. In addition, the machine depends 
on the performance of human opera- 
tors monitoring the screens. But it will 
undoubtedly let security specialists 
sleep just a little easier. 


: THIS AD CAN GET YOU ; 
ELL à 
Ш AoA APR МА | 

Take this ad to your 
Gravely Dealer (or just 
mention that you saw it) 
and for a limited time you 
can get the lowest financ- 
ing rate on lawn and 
garden equipment. Qualify 
for our Four Seasons 
Charge Plan, and you can 
get 7.796 APR financing on 
any new Gravely tractor 
and attachment. 


For the name of your nearest Gravely Dealer, look in the 
Yellow Pages. 


I OTHE GRAVELY SYSTEM Е 


5 YEAR LIMITED WARRANTY" || 


3 Gravely International, Inc., One Gravely Lane, Clemmons, NC 27012. 919-766-4721, TELEX: 6971451 ARGRA 
*Offer valid only at participating dealers until July 15, 1986. Not valid with any other promotion. J 


tGravely International, Inc., issues a limited warranty on all new equipment. Warranty may vary with 
equipment and actual use. Details on request. Р5-1 86 


FILL THIS OUT AND SOME EXCITING 
NEW IDEAS WILL COME TO YOU. 


We asked some leading architects 
for their best designs using Marvin 


THE MARVIN. BOOK Windows. And we're making them 
— MEE available to you in this free booklet, 
| TO ORDER SO you can see some of the exciting 
| FOR YOu BY ways a home can be improved 
|; WINDOWS. with windows. 


For a free copy call 1-800-346- 
5128 toll-free. In Minnesota, call 
1-800-552-1167. Or mail this 
coupon to: The Marvin Idea Book 

Marvin Windows 
Warroad, MN 56763 
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New products 


RECREAN 


Along with May flowers returns the lure of the outdoors. Various 
gear gets dusted off, tightened up, perhaps oiled at a few critical 
spots. While the rest of us were bundled up for the duration, build- 
ers of boats, bikes, RVs, and more were polishing their 1986 mod- 
els. This special section presents a sampling of their latest products. 


New-wave motor home 


Peering into the side mirror of the prototype 21-ft. Vixen motor home, 
I eyed a steady stream of semitrailers cresting the hill % mile away. 
My foot hovered above the gas pedal. “Со ahead," grinned Lyn C. 
Hollis, Vixen Motor Co.’s vice president of engineering, who had just 
pulled off the road to give me a shot at the driver's seat, "you'll be 
surprised." Sure, I thought, stabbing the gas pedal just as an 18- 
wheeler roared by. I hoped the trailer's wake would help pull us up to 
speed before the next truck came over that hill. 

Instead, I found that the Vixen 21's 115-hp BMW turbo-diesel pulled 
strongly through its five-speed manual gearbox, attaining the speed 
limit in well under the promised 15 seconds. At 55 mph, with the 
engine ticking over at 2,300 rpm, a quick downshift tapped us into 
a healthy reserve of passing power. Then, going into an expressway 
off-ramp, I detected a hint of understeer as the radials grabbed for 
bite in the corner... wait a minute. This is a motor home. And motor 
homes are the butt of performance-handling jokes. But the Vixen is, 
well, different. 

I was driving the product of five years of development by a handful 
of maverick auto-industry veterans who rejected the basic premise of 
the RV industry: building custom bodies on standard truck chassis. 
These engineers designed the 5,100-lb. Vixen from the ground up. 

Suspension front and rear is by coil springs, with controllable air 
shocks at all four corners that can be raised and lowered indepen- 

Continued 
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When we introduced our E. EREA 
line of outboards with YAMAHA 
Precision Blend" oil injec- =... 
tion, the industry scram- 
bled to catch up. 
Allofasudden, everyone 
claimed to have oil injection. 
And boaters who bought these 
overnight creations won- 
dered why they were still | 
seeing telltale blue smoke. 2 __ 
Here's why. Yamaha ! 
outboards were designed 


Е 1885 Yamaha Motor Corporation U.S.A 


to be oil injected from 
day one. 50 we did it 
right. The oil is in- 
jected directly into the 
manifold behind the 
carburetor. So there's 
no lag time in respond- 
ing to a change in engine 
speed. Which keeps 
smoke out of your skies. 
Some other manu- 
facturers have tacked on 
so-called oil-injection 


systems to old engine designs. So 


oil passes through the carburetor. 
Others have really stretched the 
definition of oil injection to include 
gas/oil pre-mixers. | 
You can get it right by getting a 
Yamaha. Youll get a 2-year lim- 
ited warranty to boot. See your 
dealer. Hell show you our oil- 
injected models from 40 hp to our 
V6 Special. Get 
the story with- 
out the smoke. 


AMANA 


For your nearest dealer call 1-800-447-2882 


New products | 
ЕСТЕ ТОМ 


dently to accommodate uneven ter- 
rain. The chassis itself is a heavy- 
steel perimeter frame that surrounds 
a dishlike floor pan. That's one of the 


motor-home construction, where a flat 
floor is usually laid on top of truck- 
frame rails. 

The builder (Vixen Motor Co., 1 
Silverdome Industrial Park, Pontiac, 
Mich. 48057) boasts a 0.295 coefficient 
of drag, lower than all but the slip- 
periest production cars. With a small 
frontal area—a result of its low (76- 
in.) overall height— Vixen's designers 
are claiming a steady-state 30 mpg 


= FLOOR PLAN 
м, 


biggest changes from conventional from the rear-mounted 2.4-liter engine 


DOUBLE BED 


at 55 mph.“We designed the Vixen to 
drive from here to there, not to park 
in Florida for a few months,” observes 
Hollis. 

The Vixen has a sunken floor, but 
still allows only 5% ft. of head room 
while underway; this lack of full 
standing room is bound to be contro- 
versial. When the vehicle is parked, a 
pop-top that rises along one side on 
air struts provides some measure of 
relief; it increases head room to 6% 
ft. The Vixen 21 is $35,000, com- 
plete with microwave oven and full 
double bed.—Dan McCosh 


How many motels will let you 
start afire 1n your room: 


Ford-powered streamliner 


ElDorado Motor Corp.’s designers 
took advantage of the driver’s location 
—behind the front wheels, not over 
them—in Ford’s new Class-A motor- 
home chassis when they created the 
wedge-nosed Starfire. The result: im- 
proved aerodynamics for better mile- 
age and less wind noise, the company 
claims. The entire body (minus the 
hood) is fabricated in one piece using 
fiberglass-reinforced plastic combined 
with honeycomb material for a high 
strength-to-weight ratio, says the 
builder. ElDorado (Box 266, Minneap- 
olis, Kan. 67467) offers three floor 
plans starting at under $60,000. 


osm 


to stay on your way to most anywhere. 

Why not take your family on a KOA 
vacation for a change? We promise you hot 
showers, clean restrooms, laundry facilities, 
swimming, a convenience store and more. 
We promise you the kind of good 
time you just can't get at a motel. 

For your own KOA Directory 
Road Atlas and Camping Guide, 
| send $2.00 to KOA Directory, 
P.O. Box 30162, Billings, 

MT 59114. 


Not a single one. But when you check in 
toa KOA® Kampground, a campfire or barbe- 
cue is all part of the fun. You can roast all the 
hot dogs, toast all the marshmallows, and sing 
all the camp songs you want. All under a crisp 
night sky. Now, what motel can | 
offer you that? 

Staying at KOA is not only a 
heck of a lot more fun than a motel, 
it's alot more affordable. With 
almost 700 Kampgrounds all across 
North America, мете a handy place 
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Turn these pages for a sample of the newest marine products. 
For a free "Guide to Boat Buying," write: National Marine Manufacturers Assn. 


| (МММА), 401 N. Michigan Ave., Chicago, IL 60611. 
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- | E ~ = barefoot comfort thanks to your Насег 5 padded collar 
= [ - FOOTED. and steel shank arch support system. 
Warning J flag's up. You trim for the final approach. Your There's the gun! You took the start; you ve got clear air. 
> ste ) is sure and firm on the slick, rolling deck because Over your bow the blue water sparkles in the sunlight. 
| you're tied into Racers, from the Sea Tracs collection of And there, over the stern, is the rest of the fleet. : | 
gov PEN oe by London Fog. SEA TRACS BY LONDON FOG. TRADEMARK OF LONDONTOWN CORPORA. By LONDON FOG 
You've got confidence; your Racer's razor slit soles have Ton rog FURTHER INFORMATION, WRITE. SEA ТААС BY LONDON FOG 
| * more razor cuts than most boat shoes. And you've got 1305 CANAL ST, CHICAGO, IL 60606 


FUN DECKS 77e 
roominess of a 
pontoon boat with 
the performance of į 
a bass boat 


The FISHERMAN. 19’ of power and action. 
Enough to get you the bass fast. Enough to get 
a waterskier up out of the hole fast. 

You can even walk a fish 360° around the 
wide-open deck. The same kind of lux- 
ury-carpeted, comfortable deck area 
you find on our pontoon cruisers. 

Plus a stable modified V-hull that will 

assure you a dry, comfortable ride at full 
throttle with up to 200 hp OB or 

1/O power. · А 

No one else makes а boat like this. E \ ff EXPECT A LOT 

Twin swivel seats can be switched around а » 7 £g. 1-800-447-2882 
four floor mounts. Captain's swivel chair is | ! | = = 
steel frame and adjustable * Swing-back seating 


Ы * * » xá h GO [a Г ne’ 
• Hideaway convertible canopy * Aerated live well. Please send me your new 


Hurricane Pontoon Catalogs 


Just make sure it’s a HURRICANE FUN DECK — uan 
powered by a Уатаћа Precision Blend oil injection Name Qj 


engine that automatically adjusts the ignition for ана i н ж 
maximum performance. | ! GODEDEY 
| - к ' үм | еъ LEVELS 22787 COUNTY RD. 14 
(722 27277. AC "MOM ELKHART, INDIANA 46516 


IMAGINE THE WORLD'S MOST SUCCESSFUL 19-РООТ 
1/0 RUNABOUT- COMPLETE WITH TRAILER- 
BRAND-NEW AND EVEN BETTER FOR 1986. 

NOW, IMAGINE IT FOR ONLY 59995. 


IMPOSSIBLE? МО, CAPRI. BY BAYLINER. 


E ‘CAPRI 'BOWRIDER : 
БОА T/MOTOR/TRAILER ONE IS 985 i 


| 1650 CAPRI BOWRIDER ; 
BOAT/MOTOR/TRAILER ONLY $8395 ° 


"Manufacturer s : 
Taxes license. | 


uggested pric 


Quality Boating Packages 


from $4745 ° 


ё b Bayliner has issued a Dill of 
rights for boat owners... а boat, а 
trailer and a motor in one complete 
package with one easy monthly 


ayment. 
pay y y —Motor Boating & Sailing 


ow can Bayliner alone offer this 
kind of value? 


Simply because Bayliner 
alone has the size, experience and 
commitment to make it all possible. 
Volume purchasing power, regional 
factories and a unique employee 
bonus program for quality work—all 
these add up to more boat at a lower 
cost. And no other builder comes 
close. 

And every Bayliner is equipped as 
well as it's built. For its affordable 
price, the new 1950 Capri Bowrider 
includes a custom swim step, ice 
chest, ski locker, performance 
instrumentation, convertible top— 
even an AM/FM/cassette stereo—all 
standard. What's more, for 1986 this 
incomparable package also features 


a custom galvanized trailer. Standard. 


And all for just $9995. " 

Sound good? It gets better. 

The new 1950 Capri incorporates 
many of Bayliner's industry-leading 
design achievements, like unitized 


in effect at participating dealers. Actual prices set by dealer 
ге! ght ¢ 011075 ай "d dealer delivery charges extra. Prices may change without notice 


ГА BAYLINER 


1950 CAPRI BOWRIDER ; - 
BOAT/MOTOR/TRAILER ONLY $9995 


construction for greater strength with 
less weight, and the new super-effi- 
cient, high performance S-series 
Sequential Lift* hull. So you get out- 
standing performance—even for ski- 
ing—on economical sterndrive 
power by Volvo Penta. 

You can expect this kind of value 
and quality, no matter which Bayliner 
you choose... а fact which has been 
so appreciated by boat buyers 
throughout the world they have made 
Bayliner their first choice in boats 
year after year. 

Get the complete Capri value 
story; visit your Bayliner dealer soon. 
Find him in the yellow pages, or write 
for the name of the dealer nearest 
you. 

But hurry; prices like these can t 
last forever. 
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| vas. I'd like to KNOW more ашна 
Bayliner value for 1986. Pleas bod 

me tha name of my nearest Bay 
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Bayliner Marine corporation 


t. 
О Box 24467, рер 
Seattle, Washington 981 24 


Eloquent Engineering 


For an exclusive DONZI Portfolio please send five dollars to 
Donzi Marine Corporation, Dept. А, РО. Box 987, Tallevast, Florida 34270-0987 


(813) 355-9355 Cable: DAMDONZI 
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_ WHEREVER DEPENDABILITY 
gii: COUNTS, COUNT ОМ | 
па FORCE OUTBOARDS. 


What you don't get with Force is 
as important as what you do get. 


First, you don't get a high price. By offering a streamlined 
product line of only the most popular engine sizes, Force has 
reduced the cost of building each engine. These savings are passed 
on to you in the form of lower prices. 

You also don't get expensive gadgetry. Instead, Force engines 
rely on the proven dependability of straightforward engineering, 
refined to deliver spirited, economical performance, time after time. 

What you do get is an unbeatable value—backed by 50 years 
of engine building experience—no matter which model you 
choose. You get smooth, quiet operation, remarkable economy 
and exceptional power-to-weight ratios. 

So if the high price of most outboard engines has kept your 
boating plans on the beach, you owe yourself a look at the excit- 
ing Force line-up for 1986. Size for size, every Force outboard deliv- 
ers everything you'd expect from a high-priced engine. Except a 


high price. 
| See them all at your Force dealer. ii him in the yellow 
ANTI-FRICTION POWERHEAD pages, or write forthe p 
Every Force powerhead _ А5 name of the dealer —— фы Е I 
is engineered to virtually elimi- © Ss nearest you. =— ae at O ےپ‎ -—— 


nate friction; optimum applica- 
tion of roller, tapered roller, 
ball and needle bearings resist 
friction and wear, assure 
smooth operation and longer 
engine life. 
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EXTRA-CAPACITY W/ATER PUMP 

Every Force outboard is fitted with a specially-designed 
water pump with quality synthetic impeller to provide reserve 
capacity and trouble-free operation. 


CD ELECTRONIC IGNITION delivers 
a hotter, quicker spark for complete 
combustion, cleaner spark plugs and 
greater fuel economy. Because there 
are no moving parts to adjust, the 
need for costly tune-ups is eliminated. 


TEN-STEP CORROSION 
PROTECTION 

Wherever saltwater cor- 
rosion is at its worst, Force out- 
boards are at their best. That's 
because all Force engines are 
specially protected with an 
exclusive—and thorough— 
process that ensures years of 
trouble-free service. 


| — e for 1986. 

| rce value ан 

estes kno th dien my ne nearest Force deale 
sh me the 


Please ru 


Мате | 
Phone 


| Е: Е Address 
-—— ~ | StatelZip 
О {/ 7 B ЗО ^ 1 № D 5 FORCE OUTBOARDS, Dept. 059P 
105 Marine prar onsin 53027 


Hartford, Wisc 
Manufactured by US Marine Corporation А 


LEGENDARY PERFORMANC 


oday, as it has been since 1874, horsepower, there's a Chris-Craft for you. 
А. the best buy in pleasure boating Check the fleet at your nearest 
is Chris-Craft. dealer. For a catalog, send $2.00 5 s. ө 
Whether it's the best value for the to Murray Chris-Craft, Dept. PS, 3 | r4 
dollar, or the best performance for the P.O. Box 9450, Bradenton, FL 33506. gie nak AONI CR ipiis. Та 


k 3 Learn to ~ i pper a boat 
- = У with confidence. 


Our free* 10-lesson public Boating Course 
is the best way to learn the basics of safe 
boating. Take it, whether you own a sail or 
powerboat, are thinking of buying one, 

or enjoy boating with friends. 


Topics include sailboat & powerboat handling, rules 
of the road, docking, anchoring, plotting on a chart 
compass use trailering, weather engine trouble 
shooting, and water ski safety. 


[he Boating Course is taught as a public service 

in over 500 local areas. Instructors are volunteer 
members who have completed advanced courses, and 
have taught over 2142 million adults & teenagers how | 
to make their boating safer and more enjoyable 

Call toll-free 1-800-336-BOAT, or send for full 
Information, including where the Boating Course 
will be taught in your area. In Canada call 
1-800-268-3579 
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Here's a - way to trim 
some weight from your 
boat and add to your 
fun on the water. Get 
a Cruise ’n Carry 
outboard. It's about 
half the weight of | 
motors with compar- | 
able horsepower. And | 
its air-cooled engine 15 | 
more reliable, easier 
to maintain because 
there are fewer mov- 
ing parts, and less 
expensive. 


In a ЛАН 


Snark sailboats are the world's most popular 

sailboats because they're the world’s best 

sailboat values. Here's why: 

* Eight low-cost models from $349 

* Lightweight, unsinkable, Armorclad " hulls you 
can transport on top of your car. 

* 11-foot, 2-person models weigh only 50 pounds. 

* Big, 12-foot, 4-person models weigh only 125 
pounds. 

* Complete with all sails and rigging including a 
28-page sailing manual. 

* So simple to sail, you can be a sailor in minutes. 


Write or call Snark Boats for literature, the name 
of your nearest Snark dealer or parts information, 


snark Boats, P.O. Box 2360, New Castle, PA 16102 (412) 658-6555 


Two models: a 1. ы 
HP at 12165, and a 
2. HP at 17195, 
with lots of big 
motor features. See 
them at your local 
dealer or write for 
our “Handy Guide 
B for Small Outboard 
| Selection, to H.M.C., 
РО. Box 560-Н, 
Long Beach, СА 90801. 


са 


пи ТНЕ сату 


OUTBOARD YOU NEED. 


Slart Sailing 


horsepower 
you really 
need?” 
Send coupon to 
• 


,cruise 
n Carry 
PO. Box 560, Long Beach, CA 90801. 


Name 


Address 


Yes! Send me more information about Snark 
sailboats. 

O I'm interested in receiving literature. 

O I'm interested in finding my local dealer. 
C I need parts information for my current Snark. 


rBaatmoeder с ву TI. ml 
Name: 
Street: 
Dc meals 
Zim. ыз phong ge RA 


Send to: Snark Boats, PO Box 2360, New Castle, PA 16102 
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Hangers high performance 340V is between a fold-down seating 
to fishing as the sports car is to arrangement or the wrap-around or 


driving. The secret to its superb design. 

performance is the double-stepped pad Hit the throttle on Yamaha's ProV, BO ATS 
which enhances top-end lift and and you'll know what it means to | 

handling. Although designed for the handle 150 high-performance horses. | : | | 
experienced boat handler, the "Пат Its high-performance gearcase and 2:1 word M t ea m 
out” capability of the 340 is coupled special gear ratio deliver eye-watering Phone (501) 453-2222 
with an even greater ability to handle — acceleration and its stream-lined design | | 

rough water. | you fish big lakes, knifes through the water. Hard rubber 

you'll appreciate the 340's ability to mounts deliver better high-speed Eme inani aula: 
give you more fishing time and less stability and steering response. The Call 1-800-447-2882 


traveling time. extended gearcase features lowered " 
Designed by a fisherman, the 340 water intakes and speedometer Pitot | 
includes twin rack and pinion steering, for high motor mounting and jack 1! 


dual rear livewells, 7' rod box, and plates. And Yamaha includes its Expect a lot TM 
plenty of storage space. Choose exclusive two-year limited warranty. i 


. New products 
RECREATION 


Easier steering for big outboards 


Precise control with little effort at the steering wheel is 
the goal of two new engine features. Outboard Marine 
|. Corp. (Box 663, Milwaukee, Wis. 53201) has developed an 
automotive-type double-acting power-steering system it 
says overcomes the sideways-pulling effect of prop torque. 
It’s standard equipment on Johnson model 275 (right) and 
3.6 GT V8 engines, and on Evinrude 275 and 3.6 XP V8s. 


Yamaha барбан (Вох 6555, TEES Calif. 90630) | 
now offers pairs of V6 150-hp (left) and 200-hp engines | 
with counterrotating propellers to balance engine torque | 
and keep the boat on an even keel. One prop is driven - 
full-time in reverse through a special lower gear case with 
extra bearings to handle the stresses of extended reverse | 
running. Since 1985, OMC has supplied counterrotating 
propellers as an option on pairs of its V8 engines. OMC's 
mechanical solution is to reverse the crankshaft rotation 
direction of one of the engines. 
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e - New cars are built lighter 
to save gas. So when you tow, 
you want added protection for your car. 


p mto Te Here are a few tips to follow: | | : is ; 
eZ 3. A TOWING SUSPENSION. 
su 4. THE RIGHT HITCH. A standard suspension is basically made to carry passen- 
Hitches differ. The wr ong one can cause body damage or gers. Frequent trailer towing can reduce the life of your 

tear out. U-Haul” Hitch World” provides the hitch to fit your springs and shocks. Hitch World installs air lifts or air shocks 
towing needs, using top brands like Draw-Tite and Reese. that give your tow vehicle added frame support, and 
Each hitch has a nationwide warranty, good as long as you reduce suspension and tire wear. 

own your tow vehicle. 


2. A TRANSMISSION COOLER. 
Towing with a downsized car causes heat 
build-up in the automatic transmission. 
That can burn the transmissions fluid and 

| ~~ shorten its life. Hitch World selects апа 
installs a transmission cooler, like Hayden, that extends 
the transmission's life by releasing the towing-caused heat. 


More for your money at your U-Haul Center 


NOW SAVE UP TO $15 А 
This coupon is good for $5 off the price of a hitch, а transmis- g 
sion cooler, and a suspension system ($15 maximum discount, 

offer expires 12/31/86). It's all at your nearest U-Haul Center. m 
Look in the White Pages under U-Haul. Write for a FREE HITCH а 
GUIDE: HITCH WORLD. Dept PS, PO. Вох 21503, Phoenix, 

AZ 85036 Limit one coupon per customer Р5586 M 
hmmmmmmmmumummummuumumummd 
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New products 


RECREATION 


Water-based ultralight 


Eight airtight fabric chambers stiff- 
ened with internal support baffles are 
built into these inflatable aircraft 
floats. The payoff for ultralights is bet- 
ter landing shock absorption with less 
weight than aluminum or fiberglass 
floats, says Full Lotus Mfg. Inc. (406- 
5940 No. 6 Rd., Richmond, B.C., Can- 
ada V6V 1Z1). А pair costs $1,795, 
plus shipping. 


iu 


Solo ascent into the blue 


No conversation, no copilot, just your own gondola from 
which to gaze down at the world: These are the benefits 
of the 152-Ib. 55-103 single-occupant hot-air balloon, claims 
Solo System (265 Front St., Mattawan, Mich. 49071). The 
balloon, which uses a high-output burner with one-hand 
` operation, can lift 500 lbs. Base price is $6,995. 


Radar on a budget 


Apelco Marine Electronics (1107 N. 
Ward St., Tampa, Fla. 33607) says its 
LDR 9900 radar is the smallest and 
lightest full-function system available. 
The $1,495 unit features an LCD 
screen with constant 360° display. 
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Belt-drive bike 


А clean, quiet-running toothed belt 
drives three- and five-speed British bi- 
cycles. The roller beneath the rear 
sprocket (inset) keeps the belt wrapped 


Featherweight canoe paddle 
Aerospace-composite construction gives the $89 Elbo canoe 
paddle a weight of just 1 lb. The 14^ blade angle im- 


proves stroke efficiency over straight paddles, says 
We.no.nah Canoe, Inc. (Box 247, Winona, Minn. 55987). 


tightly around the sprocket under 
hard pedaling. Flanges on the sprocket 
maintain lateral alignment, says Tiger 
Cycles (6 Elsworthy Rd., London NW3 
3DJ, England). 
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At last,a нчен fur individuals 
whod never dream of entering one. 


Many contests try to give away things you probably outdoors. And the opportunity to take off in a brand-new 
wouldn't want at any price. But our GMC Truck Great GMC truck. Even if you haven't entered the more 

Escape Sweepstakes offers something you can't put mundane sorts of sweepstakes before, you should consider 
a price on: Escape. It's a chance to win the freedom the unusually attractive opportunities presented by the 


to get oway: and experience the great Miis GMC Truck Great Escape Sweepstakes: 


GRAND PRIZE: А! 1986 6 GMC SAFARI VAN, YOUR Cete 1986 Starcraft 20-ft travel trailer, us a En day iie Rii 
CHOICE OF A REGAL SEBRING 195XL BOWRIDER trip forfour to the.Grand Canyon, Yellowstone and Yosemite 
BOAT OR A 1986 STARCRAFT 20-FT TRAVEL TRAILER, National Parks. Air fare, tedging, $1,000 spending money, 
PLUS A GREAT ESCAPE FOR FOUR. * You could win a and use of a vehicle at each site included. 

stylish and accommodating 1986 GMC Safari with the FIRST PRIZE: 1986 GMC SAFARI VAN, PLUS YOUR 
towing capacity no front-wheel-drive mini-van can match, CHOICE OF A REGAL SEBRING 195XL BOWRIDER 


plus your choice of a Regal НА 195XL bowrider boat ог BOAT OR A 1986 STARCRAFT 20-FT TRAVEL TRAILER. * 
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(21986 Walt Disney Productions. 


TWO SECOND PRIZES: TRIP FOR FOUR TO THE WALT 
DISNEY WORLD* RESORT.* 
Four days, three nights of sightseeing, adventuring 


| FOUR BONUS PRIZES FOR DEALERSHIP ENTRIES ONLY: A 1986 
relaxing. Includes lodging at the Buena Vista Palace, inside GMC LIGHT-DUTY TRUCK, PLUS YOUR CHOICE OF A STARCRAFT 


the Walt Disney World Village, and three-day passports to BOAT OR A 1986 STARCRAFT CAMPER. * Ko | 

the Magic Kingdom® and EPCOT® Center. Only those who register at their GMC Truck dealer are eligible for this 
PLUS TEN THIRD PRIZES OF COLEMAN CAMPING great bonus: a choice of a 1986 GMC Safari, S-15 Pickup, S-15 Jimmy or 
OUTFITS AND THOUSANDS OF INSTANT WINNER Full-Size Pickup, plus a choice of a 1986 Starcraft 24-ft Galaxy camping 
PRIZES, TOO! trailer or a Starcraft 16-ft Medalist boat and trailer. 

"Prizes may vary from illustrations shown due to model changes, availability, z 
and other circumstances. See your participating GMC Truck dealer for entry 
forms, official rules and details. No purchase necessary. Must be 18 or older 

to enter. Enter at dealer by'May 31, 1986. Void where prohibited. Let's get it together buckle up 


“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


there's no good alternative to checking 
fuel mixture with an exhaust-gas 
analyzer while the car is on a wheel 
dynamometer. 


Rough d Duce 


Since I bought my 1984 Ford Tempo, 
it has made jerking motions while 
decelerating. The problem is more 
noticeable in lower gears at slower 
speeds, and it only occurs when the 
engine is warmed up. The Ford rep- 
| resentative tells me this is character- 
istic of front-wheel-drive cars with 
standard transmissions. Do you think 

I am getting a straight story? 
H. M. Haskins, Dexter, Maine 


Relentless clatter 


Since I bought my 1983 Chevrolet 
Cavalier, it's been to the shop 20 times 
for the same problem: clattering. The 
engine clatters on the slightest hill, 
and with the air conditioner on, the 
noise gets worse. The dealer has re- 
placed numerous ignition and fuel- 
injection parts on the two-liter en- 
gine. Using 92-octane unleaded gaso- 
line helps but doesnt eliminate the 
problem. 


I dont agree that this is a normal 
condition. The Jerking on deceleration 
is from incorrect fuel mixture, too 
| much ignition timing advance, or too 
| much EGR [exhaust-gas recirculation]. 
| It's easy to check the EGR for mal- 
function by disconnecting it. Hook it 
back up again after the check. You 
can also retard the ignition timing 
and see if that helps. Unfortunately, 


Eugene A. Shannon 
Farmington, Ariz. 


I think a new engine-control PROM 
| (circuit chip) No. 1226789 will help 
your spark-knock problem. The origi- 


Wet/Dry Vacuum Cleaner === 


Famous Brand 


5 HP Air Compressor 


Through a special volume purchase, this 


Top-of-the-Line, Famous Brand Air 


Famous brand unit removes almost 
from floors - saw- 
dust, dirt, even water! Great 


for indoors or outdoors! 


Compressor is now available to YOU! Features: @Duroble, rust- @ 
It's ideal for 100's of applications! proof container. 95 gal. сор. 
tank. Auto. shut-off when 


Features: #5 HP motor. €230V, 15 amps. 
eTwin cylinder. €932 RPM. @ Air delivery: 
АСЕМ at 40/90 PSI - 11.8/9.4. • 125 Ibs. max. 
pressure. € ASME rated 60 gal. vertical tank. 
өмү. 340 Ibs, €285"L x 234" W x ЛИН. 
Ф Service centers nationwide. € 1 year FREE 


full. *Special filter is easily 
cleaned А REUSED! € Dolly with 
smooth casters. #6' hose with 
floor squeegee & vacuuming head = 
extensions. @21"H. #1 Yr. Limited 


Warranty! 
parts replacement warranty! | | 88 ds deam 
t $1200.00 | Order No. A3240-5001 
me еа 34 Ship./Hand.: $9.00 
A3207-2094 — 


Ultrasonic 


Pestrepeller 


Powertul, pulsating soundwaves that 
drive pests away - rats, mice, fleas, & 
more! Features: € Covers 2500 sq. ft. 
*TN capacitor offers stable high fre- 
quency. 9 Output sound pressure - 130dB. 


Now have electrical : | 

power anywhere anytime! CIO Compare at $29.95 

This power generator Order No. A3267-1123 
Ship./Hand.: $2.00 


features: € 8 HP Briggs & 
Stratton engine. • 1-120 А. 

V duplex & 1-240V duplex receptacles, 36.7/18.3 amps. 
e 5000 watts surge, 4400 watts continuous power. е Magne- 
tron? solid-state ignition. € NEW rotary field design means 
no brushes to replace, ever! € Service centers nationwide. 
e Assembled in U.S. € Dimensions: 25"L x 174" W x TP" H. 
e Wt.: 116 lbs, @ Full 1 Year Parts Replacement Warranty! 


419 


10 DAY NO HASSLE GUARANTEE 
If you're not completely satisfied with your purchase, return 
it (prepaid) within 10 days for a FULL CASH REFUND (less 
shipping & handling). Returned product must be in original 
box and original condition. 


TO PLACE AN ORDER please type or print clearly 
(on sheet of paper) the name and order number 
of the item along with your name А address. Епсіоѕе а | 
check or money payoble to Wholesale Ameri- 
ca, Inc. (be sure to add ship./hand. charges]. Youcan | 
also charge to MasterCard or VISA. Print the acct. no. 
& expiration date and sign your name. Allow 1-2 wks. 
for delivery. Add 2-3 wks. for clearing of personal 


| checks. Send your orders to: 
| Wholesale ^ merica. inc. 


4777 Menard Drive, Eau Claire, WI 54703 
For credit card orders or more information call: 


1-715-874-5000 


Compare at over $1000.00 


Order Мо. A3240-1018 
Shipped Frt. Collect 


= OF = 


КО 2) 1-800-826-3403 
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— Buys on Top Quality Merchandise at LOW, LOW Prices! 


— at : 
51 de ved Easily folds to 
A3264-1360 compact size of 
Ship. кп. Col. SW x 6H x Z'DI 


| Send $1.00 for the latest 


nal PROM allowed too much ignition 
advance under some engine-load and 
octane conditions. The new chip ad- 
vances timing less at transient or low 
intake-manifold pressures, when knock 
is hardest to control. 


Part-throttle knock 


The 3.8-liter V6 engine in my 1981 
Oldsmobile Cutlass pings almost con- 
tinually while cruising on a level road 
or up a slight grade. Strangely, I can 
stop the pinging by stepping on the 
gas pedal lightly; in fact, it pings very 
little under full-throttle acceleration. 
Ignition timing is set to factory speci- 
| fication. There must be a specific prob- 
lem here, but the Olds dealer cant 
find it. 

Richard L. Jennings, Lanham, Md. 


The vacuum advance is probably al- 
lowing too much ignition advance at 
light throttle openings when manifold 
vacuum is high. When you open the 
throttle, manifold vacuum drops to 
nearly zero, retarding the timing. At 
this setting, the engine runs well. Com- | 
pare your vacuum plumbing with the 
under-hood decal, and look for dam- 
aged or missing parts, like a vacuum- 


8'-Long = = 
Fold-Away @& 
Trailer ме 


No Need to Rent Anymore! 


Featuring a FULL 4' x 8' hauling space! Haul 
wood, motorcycles, snowmobiles & much 
more! 

®Folded up size: 5 W x 6'H x 7D. Bed size: 4' x 
8', è Wi.: 190 Ibs. Overall length: 137". еМах. 

load cap.: 770 Ibs. • Coupler cap.: Class |, 2000 
Ibs. gross. 9 Ball hitch size: 1-7/8". Tires: 4.8- 

BD) tubeless, 8 x 3.75 rims at 60 PSI cold. &Licen- 
sable in all states. 


` ELECTRIC 


START 6000 Watt 
Power Generator 


Never be without electrical 
power again! Features: #8 
HP Briggs & Stratton en- 
gine. е 2-120V & 2-240V out- 
lets, 35/17.5 amps. • 6000 
watts surge, 4250 watts con- 
tinuous power. 9 Service centers no- 
tionwide, ® Made in U.5.9 Measures: 

27"L x 19"W x 19"H. e Wt.: 158 Ibs. eFull 1 
Yr. Parts Replacement Warranty! 


$499 =e 


Order No. A3240-1034 
Shipped Frt. Collect 

8000 Watt Generator w/ 16 HP Industrial/Com- 

mercial Briggs & Stratton engine is also available... 


i 598 


Money-Saving iie 
from Wholesale 
Americal 


delay switch that isn't bleeding vac- 
uum. off fast enough. А mechanic can 


check the vacuum and centrifugal ad- | 
| loose universal joints. Could it be a 


vance curves on a testing machine. 


Howling clutch 


My 1984 Honda Civic station wagon 
developed a howling sound coming 
from the clutch after 5,000 miles. The 
| sound occurs each time I start from a 
stop. The dealer told me not to worry 
about it. Now, at 15,000 miles, the 
howl is becoming worse. 

Robert Farnsworth, Everett, Wash. 


There is a fix for this problem. Start 
by referring to factory service bulletin 
| No. 84-039, issued in June 1984. The 
noise is caused by metal-to-metal con- 
tact in the cushion-drive assembly. 
Though this sound doesn't signal an 
early mechanical failure, it's sure to 
drive you crazy. Stopping и calls for 
replacement of the clutch disc and 
pressure plate. 


А whine behind 


The rear axle on my 1981 Oldsmobile 
| Delta 88 whines between 40 and 55 
mph. When I remove my foot from the 


TOOLS YOU'LL LIKE FOR JOBS YOU DON'T. 


gas pedal, the noise stops. The differ- 
ential oil level is full. Mechanics say 
it could be worn wheel bearings or 


bad ring-and-pinion gear? 


Ken Ramsey, Columbia Falls, Mont. | 
| А mind of its own 


You could have a serious safety prob- 
lem on your hands; check the rear axle 
bearings very soon. But it sounds to 


me more like a worn ring-and-pinion | 
gear. There are many reasons for noisy | 


axles, but a whine that comes and goes 
with speed is usually in the ring and 
pinion. There's no correction except for 
replacement. 


Sticky throttle 


The carburetor in my 1981 Toyota 
pickup gums up and sticks open when 
started cold; it requires cleaning every 
year. This winter I have been adding 
a can of carburetor cleaner to every 
tank of gasoline. I have always used 
no-lead gas, usually gasohol. 

Robert E. Novacek, Omaha, Neb. 


This problem might be caused by high 


| alcohol-content fuel; it's not normal to 


have that much residue buildup with 
regular gasoline. If your engine has 


worn piston rings or valve guides, this 
could also be contributing to gummy 
deposits in the carburetor. Blowby 
gases from the crankcase are routed 
through the carb by the PCV system. 


On several occasions this past winter 
my 1979 Plymouth Volaré Slant Six 
with automatic transmission would 
roll for approximately four feet after 
it was placed in "Park" when parked 


| on a hill. It would roll either forward 


or backward. My mechanic couldnt 
find anything wrong, and this hasnt 
happened since the warm weather hit. 

Jeff Busch, Minneapolis, Minn. 


It sounds like you may have had ice 
buildup in the linkage leading from 
the steering column to the transmis- 
sion. If the linkage adjustment is cor- 
rect and all the bushings and clips are 
in place, raise the hood the next time 
this happens, and look for ice forma- 
tion in the area of the linkage. 

Got a car problem? Send it to "Say, Smokey—,"’ POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. АН let- 
ters are read, and those of widest interest are answered in 


this column, Due to the large volume of mail, Smokey can 
not reply to letters not selected for publication 


Fixing a gouge in the wall. Filling a nail hole. Painting ever so carefully around 
windows. The jobs nobody likes. Wagner" has done something about them. | 
Added Touches" repair kits handle wall, wood and paint repairs with ease. Every- 
thing you need is in one neat package, right down to the sandpaper. Added Touches 
Glass Mask puts a protective film over windows. After painting it glides off, taking 
| your mistakes with it. 


À 
Wagner Added ‘Touches. WAGNER 
Tools that cut small jobs down to size. 
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DRAWINGS BY JOHN PRICE 


50 long, hydraulics— uu 
те electronic revolution 


in power steering 


Power steering in which the power assist is provided by an electric motor rather than the 
standard hydraulic actuator is on the way. TRW's version, scheduled for production in 
1988, promises better performance, less weight, improved reliability, and the ability to 
program steering assist to suit the driver. Other companies will follow suit quickly. 


Inside the Powertronic steering system 
| A 


EKS 


N 
О 


SPIRAL TRACK 


RACK HOUSING 


BALL NUT 


PINION SHAFT 


ELECTRONIC 
CONTROL 
OMPUTER 


PINION ASSEMBLY 


The TRW Powertronic system uses sensors on the pinion 
shaft to provide a computer with information on the steer- 
ing wheel's movement. Assist is then supplied by a DC motor 
in the rack housing. The rack passes through the hollow 
armature of the motor; the armature's rotation moves the 
rack back and forth via a ball nut, a ball-bearing-filled gear 
that rides in a spiral track on the rack. Speed and direc- 


tion of the motor are controlled by semiconductors capa- 
ble of switching up to 75 amps. The rest of the system is 
similar to the hydraulic rack-and-pinion steering TRW also 
makes. The pinion gear rides in teeth on the sliding rack, 
allowing the driver to steer the car if the electrical system 
fails. Because it doesn't rely on a belt-driven pump, Power- 
tronic will provide assist even with a stalled engine. 


By JACK KEEBLER 


B ДИ hen it's a race between elec- 
WN. and hydraulic fluid, the 

W electrons always win," says 
John Colletti, engineering director 
of TRW's steering and suspension 
division. 

I'm convinced. After test driving a 
Chrysler New Yorker with conven- 
tional hydraulically assisted steering, 
then switching to a car with one of 
TRW's new electronically controlled 
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power-steering units, 1 concluded that 
electrons are not only faster, they're 
also smooth and precise. The elec- 
tronic system had excellent feel, with 
none of the hydraulic lag sometimes 
encountered when you turn a power- 
assisted steering wheel quickly. 
Electronic power steering promises 
many advantages, TRW engineers say. 
It is lighter, more compact, and more 
reliable than hydraulic steering. Its 
control computer can be programmed 
to provide varying levels of steering 


assist and can interact with other com- 
puters in the car. It may help make 
four-wheel steering practical and may 
lead to future developments in suspen- 
sion systems. 

Although TRW's new Powertronic 
system uses some of the latest elec- 
tronic and aerospace technology, it is 
far from an engineer's pipe dream. 
TRW plans to produce the system in 
volume by 1988, and General Motors' 
Saginaw Division appears to be close 

Continued 


. Motorcraft races with success оп Sunday - 
to give you dependable performance every бај | 


Motorcraft quality parts аге tested on some of the world's toughest racetracks on 
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home, back. 
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Power steering Continued 


behind with plans for its own elec- 
tronic steering system. 


Programmed steering 


Conventional power steering uses a 
hydraulic cylinder to assist the me- 
chanical steering gear. Power is pro- 
vided by an engine-driven pump, and 
the hydraulic pressure is switched by 
a valve on the steering input shaft. 

Electronic power steering replaces 
the hydraulic cylinder with an elec- 
tric motor, which gets its power from 
the car's battery and alternator. When 
you turn the steering wheel, a sensor 
detects the motion and gives the elec- 
trical assist motor enough power to 
turn the car's front wheels the proper 
amount. Instead of a hydraulic con- 
trol valve, the TRW system uses elec- 
tronic switches. 

One challenge in designing this all- 
new system was to find a way to con- 
trol the electric motor that provides 
the assist. Not only did the motor 
have to change directions instantly, it 
also had to deliver exactly the right 
amount of torque at all times. In a 
sharp turn, this meant the motor could 
demand a current flow of up to 75 
amps, beyond the capacity of micro- 
circuits. That problem was solved with 
new silicon chips that can rapidly 
switch high-amperage current [The 
Control Revolution," PS, Nov. '85]. 

Another problem was finding a 
way to mount the motor on the steer- 
ing rack—the steel rod that mates 
with the pinion gear on the lower end 
of the steering column and actually 
transmits the steering motion to the 
front wheels. One early design had the 
motor on the steering unit's input 
shaft. Another put it below the steer- 
ing unit and drove the rack via its own 
set of gears. But both lacked what en- 
gineers call “returnability”: If power 


| to the motor failed during a turn, the 


wheels were difficult to return to the 
straight-ahead position. 

Then in 1981, Gilbert Drutchas, 
a TRW engineer, got a patent for a 
power-steering unit that uses an elec- 
tric motor with a hollow armature, 
which allows the rack to pass right 
through its center. This became the 
heart of the Powertronic system. The 
small DC motor, built with the help 
of a TRW defense division, fits into 
the center of the housing and moves 
the rack by spinning a ball-bearing- 
filled gear that travels in a spiral track 
in the rack (see drawing). The pinion 
gear and toothed rack allow the car 
to be steered if the power assist fails, 
and tie rods and ball joints transfer 
steering to the front wheels. 

Because of its control computer, elec- 
tronic steering can be programmed in 
a number of ways. The car maker can 


provide the lightly assisted steering 
desired by performance drivers or full 
assist demanded by luxury-car owners. 

With a different program, steering 
assist can be made proportional to ve- 
hicle speed. The driver can have max- 
imum power when parking; on the 
highway, where less assist is neces- 
sary, the computer can trim back 
power to the motor for improved feel. 

TRW has even proposed a system 
that allows the driver to change steer- 
ing feel with a switch on the instru- 
ment panel, choosing a full-power, 
manual, or speed-proportional setting. 
Yet another program would allow the 
steering to interact with braking, sus- 
pension, transmission, and other sys- 
tems. This ability to make the steering 
interact with other systems controlled 
by computers intrigues car makers 
like General Motors. 

"The type of suspension you have 
determines in many cases what kind 
of responses you want from your steer- 
ing," explains Raymond J. Schultz, 
director of product engineering at 
GM's Saginaw Division. "Electric 
power steering will allow us to tailor 
steering-gear response to variable-rate 
and variable-damping suspension sys- 
tems. It will provide the opportunity 
to marry the ride and handling of the 
car to the steering." 

Another advantage: Electronic 
steering doesn't leak. A typical hy- 
draulic system holds some four quarts 
of fluid, which can leak from damaged 
O-rings, split hoses, or cracks in metal 
parts. Such leaks now account for two 
out of three steering-system warranty 
complaints. 

Because the hydraulic pump, hy- 
draulic hoses, and drive belt can be 
eliminated, there are fewer parts. 
TRW says the system weighs 25 per- 
cent less than hydraulic steering, and 
its compact design means more room 
under the hood. And because the steer- 
ing unit is not driven directly off the 
engine, there's a '2-mile-per-gallon 
fuel-economy bonus. 

Finally, unlike hydraulic power 
steering, an electronic system contin- 
ues to provide assist if the engine 
stalls because the power source is the 
battery, not an engine-driven pump. 


Production plans 


Unlike many promising inventions 
that never become a reality, TRW's 
Powertronic is being rushed into pro- 
duction. А plant in Rogersville, Tenn., 
has been selected, and power-steer- 
ing units should be rolling off the line 
by early 1988. 

“We expect to produce 30,000 units 
for 1988 cars," says William Е. Price, 
vice president and general manager 

Continued 
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Power steering Continued 


| of TRW's Steering and Suspension 


Division. “Ву 1992, we forecast that 
more than three million electronically 
controlled steering systems will be 
manufactured for the North American 
market." 

Industry reports indicate that other 
makers, including GM and Bendix, are 
also developing electronic power steer- 
ing. And a GM engineer confirmed 
that the Saginaw Division has been 
working on an electronic system since 


| 1980. 


“We have several vehicles running 
with electric power-steering systems," 
says GM's Schultz. “There is currently 
a proposal to move into a low-volume 
production phase for 1988 and '89." 


The future 


As electronic power-steering units 
become available, they will solve many 
of the linkage and hydraulic problems 
associated with four-wheel steering 
systems [PS, Feb.]. TRW engineers say 
that Powertronic could make four- 
wheel steering practical. 

Another promising application is for 
mid-engine cars. The current Fiero, for 
instance, must use manual steering 
because of problems in piping hydrau- 
lic power from the engine to the steer- 
ing rack. 

The technology developed for Power- 
tronic could lead to other advanced 
products. Late at night, after TRW's 
presentation and dinner, several jour- 
nalists and Michael J. Ryan, TRW's 
program director for electronically 
controlled steering, gathered near the 


| steering display to discuss some last- 


minute questions and take a final look 
at the chromed Powertronic unit. 
Staring at the steering rack, I sud- 
denly noticed how much it resembled 
a MacPherson strut. I picked it up and 
stood it on end. I realized I was look- 
ing at something that might be part 
of what car makers call active suspen- 
sion systems. These use electric mo- 
tors or hydraulic cylinders instead of 
springs and shocks to support the ve- 
hicle and provide damping control. 
Ryan looked around nervously to see 
whether anybody else was watching 
when I asked if the technology that 
made the steering work could also be 
applied to the suspension. "It could be 
and it has been," he replied. Then he 
became tight-lipped and declined to 
discuss active suspension any further. 
Àn active suspension might finally 
allow auto makers to achieve one of 
their wildest dreams—a car with both 
a boulevard ride and high-performance 
handling. Just as new semiconductors 


| helped make electronically controlled 


steering possible, so development work 
in electronic steering may yield still 
further advances. 


Take 9 Books for Only '2 ^ 


(Values to $128.80) 


BASIC _ 
ELECTRONICS 
THEORY 


mM ET "m NNUS mae A РЕНЕА 


ELECTRONICS Book Сив & 
. | — | | 604P 4749 ELA 
Compare Our offer with any hi-tech hook source ни $15.95 а _ | List ans » List 920.08 
— Ме win hands down and so will you! B- 4E VECES | comitis 
e Hundreds of Projects • Servicing and Repair | УЉА 
e State-of-the-Art Techniques LURAY 
Technology e All at Unmatched Savings!! У Vas 
Plus FREE Resistor and Inductor beer 8 Code Calculator | List $25.00 
sarin EU THE 
| E MASTER 
teat its |" и 
d сооквоб 
| E a . ek ат! 
9 rs List $24.95 List $21.95 List $15.95 Lie $21.95 


| HOW то | Understanding атре ето 
ELECTRONIC КҮ "| | Electronics ROBOT бок | TEST EQUIPMENT 


a г ч "ND 
| yit parpat s. practical. И 
| т 4 pede не siat Па 


1218 1927 
List $18.95 


> ^ Î BEGINNER S GUIDE ГЕ 
TRANSDUCER TO TV REPAIB- iui ttim | Mester E 
PROJECT Eug by rig ни и уд س‎ i i n 
BOOK 55 |ЛОО 


"ий: кайна 


P 
| 


~ 1013 1984 
List $14.95 List $14.95 


FREE When You Join Now ——» 


1992 
List $14.95 


7 very good reasons to join 


the Electronics Book Club 


* Big Savings. Save 20% to 75% on books sure-to- 
increase your electronics know-how 
• No-Risk Guarantee. All books returnable within 10 days 
without obligation 
• Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute titles to pick from 
* Automatic Order. Do nothing, and the Main selection will 
be shipped automatically! But . . . if you want an Alternate 
selection—or no books at all—we'll follow the instructions you 
give on the reply form provided with every News Bulletin 
* Bonus Books. Immediately get Dividend Certificates with 
every book purchased and qualify for big discounts of 6096 
to 80% 
* Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts 
• Exceptional Quality. All books are first-rate publisher's edi- 
tions selected by our Editorial Board and filled with useful up- 
to-the-minute information 

© 1986 Electronics Book Club 


[4 Practical Electronic Circus 


800P 
List $19.95 (paper) 


JANET ПИСАНА TER 


"1108 
List $16.95 


FREE 


TEES 
List $21.95 


1663 
List $24.95 


1896 
List $21.95 
55 
EASY-TO-BUILD 


ELECTRONIC 
"NM PROJECTS 


Handy, Pocket-Sized 
Resistor and Inductor 
cont vu MOREM 


2616 
List $23.95 


^ 1999 
List $21.95 


EvectaawesBoow Cue — 


I (ЕЛЕ ELECTRONICS Book Cue | 
P.O. Box 10, Blue Ridge Summit, PA 17214 
Please accept my membership in the Electronics Book Club and send the 5 volumes 
circled below, plus my FREE Resistor and Inductor Color Code Calculator, billing 
me only $2.95 plus shipping and handling charges. | not satisfied, | may return the 
books within ten days without obligation and have my membership canceled. | agree 
to purchase 4 or more books at regular Club Prices (plus shipping/handling) during 
the next 12 months, and may resign any time thereafter. 
800P 1013 1108 1113P 1199 1211P 1218 1419P 1465 
1536 1604P 1663 1719 1775 1777 1793 1835 1870 1896 
1909 1925 1927 1977 1984 1992 1999 2603 2616 


| 


Мате 

Address 

City 

State = ip 
Valid for new members only. Foreign applicants will receive ordering instructions. Canada must 
remit in U.S. currency. This order subject to acceptance by the Electronics Book Club. 


Р5-586 
[һы пын пы кыш шын пыш шшк пыш Гут“ T 


Phone — = Žž  Ž Ž 


What's New 


products/technology 


n" L 
Plaque fighter 


Rack-driven gears rotate ta- 
pered bristles both ways on 
the Interplak plaque-remov- 
al instrument. The 4,200- 
rpm motion removes disease- 
causing bacteria twice as ef- 
fectively as manual brush- 
ing, says Dental Research 
Corp. (1726 Montreal Circle 
#14, Tucker, Ga. 30084). $99. 


à Tight-turn truck 


Retractable wheels on Vol- 
vo’s BM 5350 trucks jack up 
the rear trailer for tight 
turns in close quarters such 
as tunnels. A center-pivot 
steering system then swings 
the trailer 90°. The driver 
lowers the wheels and drives 
away. Volvo BM AB, 631 Es- 
kilstuna, Sweden. 


Fire tent 


When a burning forest 
threatens firefighters, they 
can deploy special shelters 
(cutaway) made with fiber- 
glass cloth and aluminum 
foil. The 3-lb. belt-worn shel- 
ters, made for the U.S. De- 
partment of Agriculture’s 
Forest Service, deploy quick- 
ly when a tab is pulled. 


CO detector 


You can detect odorless, 
| deadly carbon monoxide gas 
_ | in your house with CO Sen- 
— | sor, says the maker. The 
unit samples air every 2% 
min., triggering an alarm 
when the gas level reaches 
50 ppm. CO Sensor Intl. (160 
Gibson Dr., Markham, Ont. 
L3R 3K1, Canada). $170. 


Е jo Explorer cars 


Battery-powered Explorer 
cars with tiller steering and 
twist-grip throttles offer 
cross-country travel for dis- 
abled persons, says the mak- 
er. Top speed of the Coun- 
tryman (left) is 14 mph. 
Chair-up Ltd., Bournemouth 
3 „“ Ж |j 5 cU AV e и eee 17.0. ОТН з . we =) Dorset BH23 6ED, England. 
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Advanced fighter 


Long-range supersonic cruis- 
ing is one goal for 1990s ad- 
vanced tactical fighters to 
replace the F-15. New com- 
posites and metals could 
save 20% in weight, enabling 
fighters to take off and land 
on runways less than 1,500 
ft. long. This concept is from 
Lockheed (Burbank, Calif.). 


Reduce your chances of slip- 
ping on ice, mud, or other 
slick surfaces with its self- 
cleaning soles, says Jordan 
David Safety Products (Box 
400, Warrington, Pa. 18976). 
Angled treads produce a 
shear force that clears de- 
bris from soles. À catalog de- 
tails various safety footwear. 


Bumperless car 


А design study for Peugeot's 
Griffe 4 coupe eliminates or- 
dinary bumpers, using soft 
impact zones in the body in- 
stead. Pininfarina, the de- 
signer, put a semitranspar- 
ent roof on thin pillars to 
create a bubble-dome illu- 
sion. No marketing plans 
have been announced. 


» 


Video phone 


Ordinary telephone lines 
carry clear pictures from 
one Photophone to others 
in 8 sec., says Image Data 
Corp. (7986 Mainland Dr., 
San Antonio, Texas 78250). 
The $8,550 phone can be 
used to send diagrams within 
engineering offices or reduce 
travel for manufacturers. 


A wagon version of Lancia’s 
Thema sedan [What's New,” 
Sept. '85] adds more space 
and a fifth door to the top- 
line car. Italy's Pininfarina 
will install a roof, tailgate, 
and other parts to body 
shells assembled on Lancia's 
robotized production lines. 
The car is not sold here. 
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Whats New 
in Tools 


BY V. ELAINE GILMORE 


Flip-top ladder 


This 3-ft. stepladder be- 
comes a six-footer when you 
flip its top section and lock 
its double-latch lock. The 
$119 aluminum Stepmax 
(Disstim Corp., 217 S. Hurff- 
vilie Rd., Deptford, N.J. 
08096) folds into a 22v5-by- 
814-by-39'A4-in. package that 
fits in most car trunks. 


oe 
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Wieldy mower 


With its 32-in. mower deck, 
the Gravely 1132 tractor has 
the maneuverability you 
need for smaller lawns, says 
the maker. It’s powered by 
an 11-һр Briggs & Stratton 
engine and delivers speeds 
from 0.8 to 4.5 mph. $2,249; 
Gravely Intl, 1 Gravely 
Lane, Clemmons, N.C. 27012. 


Spring-fed painter 


Power Flo's Easy Trimmer 
($22) holds 472 oz. of paint 
and lets you paint trim— 
with brush or pad— without 
constant dips into the paint 
can. To fill it, you pop a si- 
phon tube on the tool, dip it 
in the paint, and pull back 
on the handle. To paint, 
squeeze the trigger. 
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: 4 Spare paris 


Jaws (hook and heel), 
springs (flat and coil), and ad- 
justing nuts can be bought 
to renovate pipe wrenches. 
They are available for all 
quality standard-size (6- to 
36-in.) wrenches, according 
to CMI Tool Group (26290 W. 
Eight Mile Rd., Southfield, 
Mich. 48034). 


i Bang! You’re nailed 


A linear combustion engine 
drives the Impulse 300 
Power Nailer from Paslode 
(2 Marriott Dr., Lincolnshire, 
Ill. 60015). Pull the trigger, 
and air and fuel (from a car- 
tridge) enter the combustion 
chamber; on ignition, the ex- 
plosion pushes the piston 
and drives a nail. $850. 


Planer-cum-sander 


Your planer can double as a 
stationary power-feed sand- 
er with this $70 Master Sand- 
er conversion kit. The kit fits 
many planers, including the 
Sears/Foley-Belsaw, and in- 
stalls without planer-head 
removal, says the maker 
(Owen Tool Co., Box 35186 
Kansas City, Mo. 64134). 
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WITH SHOPSMITH.9 
You'll actually see 
the improvement. 


For Example: 


PARE 


1. 1'4hp motor develops nearly 3hp while 
Shopsmith* motor is 1'shp developing 2hp. 
2. Motor can be altered by owner to 220V. 
Shopsmith® does not have this option. 


3. In more than 85% of the comparisons, the 
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Shopsmith® machine is priced higher than 


the 7078. LShope> machine. 


Let us send you 11 more reasons 
Total Shop is a better buy. 


if = Tofal Shopé3 


À TS 15-6 Planer 


e 110V or 220 V 
e Stand & dust 
collector available 
e 2 HP or 5 HP motor 
e 15" width, 
6" thickness 


Attention Shopsmith® Owners: 
Call today for our accessory brochure 
and save money. 


toll free 
1-800-845-9356 
in S.C. call 
288-4174 
ою! э f 


has proudly 
created an in-home 
WOODWORKING 


A 


| CALL TODAY 


VIDEO. 


e The first of its kind! | 
e 30-min. presentation of the 
Total Shop and the TS 15-6 
Planer. 
e In-home viewing. 
e $20.00 refundable deposit. 
• Available in VHS and Beta. 
Now you can see 
our product at work 
before you buy. 


clip and mail coupon for: Free Informational Kit 
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Address 


City State Zip 


Phone 
O Multipurpose tool O TS 15-6 Planer 
O Video ($20.00 deposit enclosed) 
®United Metal Services, Inc 


What's New 


in Home 


Improvement 


BY STEVEN ASHLEY 


Solar water warmer ù 


Set it on your roof, and hook 
it to your pipes: The sun- 
powered Solarus 2000 water 
heater will lower your util- 
ity bills, says Alternate 
Energy Resources (1477 
Lomaland, Bldg. А, El Paso, 
Texas 79935). The 2-by-4-by- 
6-ft. unit has a 30-gal. tank 
and no moving parts. $995. 


<> 
French doors 


Almost any opening in a 
house interior—from 24 to 
72 in. wide—can be ele- 
gantly enclosed by 80-in.- 
high French doors from 
Wing Ind. (Box 38347, Dallas, 
Texas 75238). La Door, in 
eight single- or double-fold- 
ing models from $100 to $200, 
is pine, glass, and brass. 


Gas-grill cart 


Nordic Ware’s portable gas 
grill now has a steel and red- 
wood cart for patio use. The 
$175 propane gas unit fea- 
tures a lock-on cover, insu- 
lated base, stainless-steel 
burner, and aluminum con- 
struction. Northland Alumi- 
num Prod., Hwy. 7 at 100, 
Minneapolis, Minn. 55416. 
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#4 Ваг sink with tray 


The Bounty stainless-steel 
bar sink has an acrylic serv- 
ing tray that fits atop the 
22-by-15-in. basin. The tray, 
with a teak cutting board 
and four brass garnish cups, 
sits over a drain rack. Eljer 
Plumbingware, 3 Gateway 
Ctr., Pittsburgh, Pa. 15222; 
$380 (faucet not included). 


Sinking sink 


This lavatory folds down so 
the entire family—kids and 
the handicapped included— 
can use the washbasin in 
comfort. Lift, a $1,000 acrylic- 
coated stainless-steel pedes- 
tal, lowers to 18.9 in. From 
Villeroy & Boch (USA), I-80 
at New Maple Ахе., Pine 
Brook, N.J. 07058. 
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CIE MAKES THE WORLD 
OF ELECTRONICS YOURS. 


Today's world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 


kind you get from CIE, the kind that 
can take you to a fast growing career 


in business, medicine, science, 
government, aerospace, 
communications, and more. 


training. 


You learn best from a specialist, 
and that's CIE. We're the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 

all around the world. 


| actical 
training. 


You learn best with practical training, 
so СТЕ» Auto-Programmed® lessons 
are designed to take you step-by-step, 
principle-by-principle. You also get 
valuable hands-on experience at every - 
stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


4K RAM Microprocessor Training 


Laboratory, for example, trains you to 


work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply cant. 


'rsonalized 

training. 
You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CIE, you 


-o 


Cleveland institute of Electronics 
1776 East Ith St., Cleveland, Ohio 4414 


can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


he first step 
is yours. 


To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 

(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE' 
school catalog and a complete 
package of enrollment information. 
For your convenience, well try to 
have a representative contact you 
to answer your questions. 
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YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 


[0 computer repair 

[ ]telecommunications 

[0 robotics/automation 
[Jother - 


Address 
City 


Age. . AreaCode/Phone No. 


O Veteran (О Active Duty 


| Print Name 
| 


Check box for G.I. Bulletin on Educational Benefits 


[ |television/high fidelity service 
LI medical electronics 
[0 broadcast engineering 


Apt. 


Sê Др 


MAIL TODAY! 


OR CALL TOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109) 


Aquatic 35 


The Canon AS-6 Aqua Snap- 
py is a fully automatic 35-mm 
camera that is waterproof to 
33 ft. deep, fine for snorkel- 
ing and casual skin diving. 
It's shown with accessory 
sportsfinder and underwa- 
ter close-up focusing aids. 
Price: $160 (camera alone) or 
$200 with accessory kit. 


What's New 
in Photography 


BY ARTHUR FISHER 


à 20-20 focusing 


Nikon's N2020 35-mm SLR 
has two autofocusing modes: 
a single-servo mode for sta- 
tionary subjects and contin- 
uous-servo mode for action 
shots. It even autofocuses in 
the dark, with the SB-20 AF 
Speedlight shown. Price of 
the camera body is $463; the 
flash costs $199. 


Dual spot meter 


Want to spot-monitor both 
flash and continuous light 
with a single meter? Now it 
can be done with Sekonic’s 
L-488 Digi-Spot meter. It of- 
fers a choice of 1° or 20° ac- 
ceptance angles and claims 
an accuracy of one-tenth of 
a stop in continuous mode. 
Price is not yet set. 


Еко ties 12H 


Infinity 


OLYMPUS 


All-weather compact Wide, wide world ù 


Totally automatic, weather- 
proof, and extremely light 
(8.1 oz.), the Olympus Infin- 
ity uses an active infrared 
autofocus system that main- 
tains focus from 2.5 ft. to in- 
finity. The built-in flash uses 
both a spot and an averag- 
ing light sensor. Price $240. 
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For photos as wide as all 
outdoors, it’s the Electropan, 
a panning camera (similar to 
the 35-mm Widelux) that pro- 
duces a 2'4-by-5-in. photo on 
120 film, for 140° coverage. 
Kornelius Schorlé, 25911 
White Alder Lane, Laguna 
Hills, Calif. 92653; $2,200. 


New! EYE-LEVEL BRAKE LIGHT 


Ives YOUR CAR 1986 
STYLING and SAI SAFETY! ; 


FITS ALL CARS (sedans, coupes, hatchbacks, station wagons), У ES : = 


VANS, PICKUPS—ANY YEAR, ANY MODEL—AMERICAN or 


IMPORTED, with 12 volt system. 


Astonishing Fact: Rigid testing by the 
federal government proved that the third 
brake light—mounted and functioning at 
eye-level to following drivers—reduces 
rear-end collisions by 53%. 
Astonishing Fact: predictions by the Na- 
tional Highway Traffic Safety Administration 
(NHTSA) estimate that the eye-level third 
brake light will prevent 900,000 rear-end 
collisions a year. 

Astonishing Fact: Estimates by the 
NHTSA prone that the eye-level third 
brake light will prevent 40,000 personal 
injuries a year. 


Astonishing Fact: Use of the eye-level 
third brake light can reduce vehicle 
damage and repairs by almost 6096. 


The overwhelming benefits of the eye-level 

third brake light demanded strong poverty 

ment action. So in ge public interest. 
Federal Safet ulations Now | 
Require Eye- t -Mount Brake 
Lights On АП 1986 Model Cars. 


You owe it to yourself, to those who ride 
with you, and to those who drive behind 
you, to equip your car with this light as 
soon as possible. 


Here's How It Works 
Your third brake light is mounted at eye 
level, so it is highly visible to the driver be- 
hind you...and to the second and third 
drivers behind you too! 


FAST, EASY INSTALLATION. 


Bright ^s 

red light turns on 

only when you press your brakes, 
50 it's impossible to confuse with 
your turn-signal ог 

tail lights 


THIS YEAR'S MOST IMPORTANT AUTOMOTIVE ADVANCE 


Third Brake Light Mounts at Eye Level 


To Instantly Demand Attention 


Drivers following you enjoy improved depth 
perception ...night and day... and tail- 
gaters are warned to keep a safe interval. 


A built-in logic circuit is programmed to turn 
on this light with your cars regular brake 
lights/and with your brake anta only— 
and that is very important . . 


This light is coordinated with your brake 
lights, and positioned in the center of your 
car, so that drivers behind you cannot con- 
fuse it with turn-signal or tail lights... even 
for a moment. 


Installation of this light may even 
qualify you for a discount on your auto 
insurance. 


Easy Do-it-Yourself Installation 


Your light mounts easily INSIDE your rear 
window—just like new cars— where it is 
protected from harsh weather, car washes, 
theft and vandalism. No need for any nasty 
drilling into your car body. NO wire cutting, 
stripping or taping either. Special splices 
are included to let you connect light wires 
to your brake-light wires...instantly- 
...With any pliers! 

Fits ALL Cars, Trucks, and Vans 
The universal mounting bracket, pivoting 
joints, and extra mounting extension make 
it easy to position your light perfectly. You 
will enjoy easy installation in any sedan, 
hatchback, station wagon, pick-up truck, 
van, or any other American or imported ve- 
hicle with a 12-volt electrical system. Your 
light has a big 634" wide x 134" high red 
lens, and wiring, splices and easy-to-follow 
illustrated instructions are included. 


E ALL CARS, THURS & VANS 


a y... mounting extension 
Wy included... assures easy, 
perfect positioning i in station /, 
wagon, pick-up, any vehicle NAi 
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“Brilliant Red Light‏ 


Satisfaction Guaranteed 

J.C. Whitney 4 Co. stands behind every 
brake light we sell. Each light comes with 
our iron-clad promise to you: Complete 
Satisfaction or Your Money Back. If you 
are not completely delighted with your 
brake light...for any reason... simply 
send it back, and we will cheerfully replace 
it, or promptly refund your money, which- 
ever you prefer. 

We believe every car on the road should be 
equipped with an eye-level third brake light. 
So we are making them available 
now ...for only $8.95 each, plus only $1.00 
for shippin your brake light anywhere in 
the United States. At this low price, you can 
order one now for every vehicle you own. 


Order Today —Delay May Be Serious 

When split-seconds can save life and 
limb—and reduce property damage too—it 
pays to have an eye-level brake light in your 
car. Get this valuable protection for your 
car now. Simply fill in the coupon below, 
and send it in with your check, money 
order, or credit card information. 
VISA or MasterCard customers welcome. 
Simply phone (312) 431-6102... Call 24 
hours a day, 7 days a week. Order stock 
number 81—2289R. 


ETT ETT T 


JWHITNEY «co. еле 
LEE | 
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$8.95 each plus $1.00 each for shipping (United 
States, its possessions, A.P.O. and ЕРО. only). Illi- 


V nois residents add 7% sales tax. Chicago residents g 
| add 8% sales tax. 


| |_| FREE! 


| One-year subscription to J.C. 
Whitney's famous Catalogs 


П І enclose check or money order for $ 
[ ] Charge to my VISA or MasterCard... 


Expiration Date 


Card Account Number 


1917-19 Archer Ave. ë 
COPYRIGHT ©1986 WARSHAWSKY & COMPANY dba 1С. WHITNEY & COMPANY 


J.C. WHITNEY & CO. eè Р.О. Вох 8410 ө 


Chicago, IL 60680 State ` ZIP CODE Code 


What's New 
in Electronics 


BY WILLIAM J. HAWKINS 
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Up and away 


No room in the back? No 
space underneath? Then 
feed the computer printer's 
fan-fold paper up into Top 
Deck 80. As pages are print- 
ed, they pass up into the tray 
and are refolded. Made by 
AmeriPac (3420 Dundee Rd., 
Northbrook, Ill. 60062), it's 
$40; with printer stand, $60. 
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Big big-screen 


That’s not a small man—it’s 
a very large television. In 
fact, with its 50-in. diagonal 
picture, it’s the world’s larg- 
est rear-projection TV set, 
according to the maker, Mit- 
subishi. The set comes with 
a cable-ready tuner, remote 
control, and built-in stereo. 
It costs $3,600. 


Tape titler 

Give your home movies a 
professional look. Attached 
to your video camera, this 
portable character gener- 
ator from Sansui Electronics 
adds titling in four languages 
—English, Spanish, Ger- 
man, and French. Text can 
be zoomed, positioned, or 
scrolled over a scene. $350. 


EI 


à Hands-free headset 


You just speak to communi- 
cate with General Electric 
Co.'s all-in-one walkie-talkie. 
А voice-activated micro- 
phone and all controls are 
built into the headphones. 
Made for recreational and 
commercial use, the 49-MHz 
unit is $30. 


m 4 Eurum ШШШ 


б The wet looker 


Home movie making has just 
hit a new low—as far down 
as 140 ft. Sony's airtight Ma- 
rine Pack holds the compa- 
ny’s Handycam 8-mm cam- 
corder for underwater shoot- 
ing. The pack contains a 
wide-angle lens and an ex- 
ternal piezoelectric micro- 
phone. Price is not set. 


Call checker 


First dial your secret three- 
digit code. Now you can 
make long-distance calls 
from your telephone. If any- 
one else tries— without the 
code—the $70 Hy-Tek Toll 
Restrictor breaks the con- 
nection. R. K. Burtchaell Co., 
516 S.E. Morrison, Portland, 
Ore. 97214. 


Feature-Packed! 


Easy to Operate! | 
Expandable Design! | Wind Loading 
Affordably Priced! El E 

| d 
Radio Shack's new satellite TV system brings Safe мешм 
you over 100 channels of quality entertainment. cr es Ground, 
Enjoy sports, movies and music videos with е каше чаар. 
stereo sound, networks, super stations, kids' 
shows and more. This complete block down 
conversion system includes instructions Precision 


and an assembly guide on video cas- 
sette. Only $1995 or as low as $92 per 
month * Selected components are also 
available for upgrading existing sys- 
tems. Come in today for details. 


Motor Drive 
Provides Full 
180° Coverage 


Heavy-Duty Mast P 
With Built-in. 4 
Bubble Level р 


The digital synthesized receiver provides fully automatic dish posi- 
tioning, automatic stereo sound tuning, and outputs for standard 
TV sets, TV monitors, stereo audio amplifier and descrambler. 


Radio Shack 
The Technology Store 


A DIVISION OF TANDY CORPORATION 


“Radio Shack/CitiLine is an open-ended credit plan from Citibank. Payment may vary Pd 
depending on balance. Price applies at participating Radio Shack stores and dealers. d 
- di 
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What's New Duatblade wipers | 


for Your Car 


BY JACK KEEBLER 


Double-bladed wipers spray 
washer fluid between their 
twin edges for maximum 
cleaning, says VDO AG (So- 
dener Str. 9, 6231 Schwal- 
bach am Taunus, W. Ger- 
many). Three jets centered 
on the wiper frame spread 
the fluid along the full length 
of the anti-lift blades. 


Lm 
Sun-roof solar power 


Up to 20 W of solar-generated 
12- or 24-V electricity will be 
available to some car own- 
ers in Japan with the Amor- 
ton sun roof, developed by 
Sanyo Electric. The amor- 
phous solar battery sun roof 
can power accessories or 
can be used as a backup for 
the car's charging system. 


Washer-fluid kit 


Convert-A-Bottle kit includes 
hose, cap, and tie-down strap 
so that a gallon windshield- 
washer-fluid bottle becomes 
the reservoir—in the trunk. 
Now there's no need to lift 
the hood or store unused 
fluid. Markus Products 
(16860 S. Oak Park Ave., Tin- 
ley Park, Ill. 60477); price: $6. 


z sid 
On-the-road TV 


Sony says its video enter- 
tainment system for RVs, 
limousines, and mobile 
homes provides a clear, sta- 
ble picture that rivals home 
TV. Designed exclusively for 
vehicular use, the $390 tuner 
uses two antennas to auto- 
matically compensate for 
signal variations. 
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Bed extender 


Pickup owners can stretch 
their hauling capacity with 
Xtend А Bed. Two suspen- 
sion towers distribute the 
load's weight (up to 300 Ibs.) 
across the back of the truck. 
The $300 extender stores 
under the bumper, says Ross 
Mauer Inc. (2947 West Ave., 
Gulf Breeze, Fla. 32561). 


* “a 


à Easy-pouring bottle 


Pouring automatic transmis- 
sion fluid into a narrow auto 
transmission fill pipe can be 
messy. But the spout cap on 
Gold Eagle’s Dexron II con- 
tainer makes it easy and 
eliminates the need for a 
funnel. And the bottle is re- 
sealable, so unused fluid is 
no longer a storage problem. 


с Blow-glow fuse 


This fuse glows when it 
blows, claims Safeguard 
Fuse Co. (63 Woodham Lane, 
New Haw, Weybridge, Sur- 
rey KT15 3ND, England). The 
plastic body houses a tiny 
bulb wired between the fuse 
blades in parallel with the 
fuse element. That makes it 
easy to spot a problem. 


One nice thing about a big 
Chevy Pickup: the same 
powerful engine, the same 

girder-beam front suspension 
and tough double-wall steel 
construction in critical areas 
that get you through a 
tough day's work, can also 
get you away after a tough 
day's work. Cap the back 
of a Chevy and have fun. 
You've earned it. 
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spindly 3,000-pound airplane with a 
wingspan as big as a 7278, designed 
for one purpose: to fly around the 
world without stopping or refueling. 
The attempt had originally been sched- 
uled for the spring of 1985. That 
slipped because Rutan couldnt get the 
corporate backing he needed. But the 
plane has been flying—some 29 flights 
for a total of 84 hours air time so far. 
Actual performance figures, according 
to Rutan, are slightly better than 
anticipated, so the craft now has a 
calculated range of 28,000 miles— 
3,000 more than necessary to circle 
the globe. 

Rutan is planning to schedule sev- 
eral two- to four-day flights over the 
next few months, then this summer 
try a 13,000-mile seven-day closed- 
course flight off the coast of Cali- 


Whats News 


| In April we began a two-part series 
on hypersonic-aircraft development 
with Tom Heppenheimer's article 
on new-generation jet engines. This 
| month we continue with Jim Schef- 
ter's piece on the other parallel de- 
| velopment program: airframe design. 

The clear line that separates these | 
areas in most development programs 
is not so clear in this one. That's be- | 
cause at the extreme speeds contem- 
| plated, the entire airframe becomes 
| part of the engine's intake configura- 
tion. So engine and airframe must be 
designed as a unit. That's only one of 
the fascinating areas Jim talks about 
in his piece beginning on the next 
page. The striking cover painting, 
showing several of the leading designs 
now being considered, is by Dean Ellis. 


Making the news? 


It's rare for a science writer to actu- 
ally participate in a “eureka event"— 
the moment when someone comes up 
with an idea that leads to technologi- 
cal innovation. But according to Dr. 
Martin Annis, creator of the Model Z 
airport X-ray system, that happened 
when he was talking to Steve Ashley 
of the PS staff last year. Steve was 
doing research for our November cover 
story on terrorism in the air. During 
a telephone conversation Steve asked 
Dr. Annis about dual-energy X-rays, 
an advanced technique that can locate 
specific atomic elements, such as mer- 
cury in a blasting cap. That question, 
says Dr. Annis, set him to thinking 
about how his own company's technol- 
ogy might be adapted to detect plas- 
tic weapons in airline baggage. 

А few weeks ago Steve got a call 
from Dr. Annis, inviting him to come 
up and see the new machine that grew 
out of that incident. It’s a real advance 
in the art, and Steve gives all of the 
details in his piece in this issue. 


get the necessary money and make 
the round-the-world record attempt by 
late summer. 

It will be an incredible flight. The 
plane is scheduled to leave Edwards 
Air Force Base, in California; cross 
the Pacific Ocean to Hawaii; continue 
toward Australia; cross the Indian 
Ocean to the southern tip of Africa; 
and proceed on to the coast of Brazil, 


Mexico, across Texas, and back across 
the southwest to Edwards. At the be- 
ginning, with 8,000 pounds of fuel 
aboard and both engines running, 
speed will be about 130 knots. When 
some fuel has been burned off, one en- 
gine will be shut down, and speed will 
drop to between 70 and 80 knots. The 
trip will take just under 12 days. 


Glassy metals 


In December of 1982, POPULAR SCIENCE 
carried an article on metals cooled 
from a molten to a solid state at a rate 
of a million degrees a second. That 
neat trick is achieved by squirting a 
stream of molten steel at a rapidly 
spinning drum. It comes off the bot- 
tom of the drum as a thin strip that 
looks like foil. 

Why do that? Metals processed that 


Round-the-world this summer? 


The cover of POPULAR SCIENCE in Sep- 
tember 1984 contained a picture of 
Burt Rutan’s incredible Voyager, a 


fornia. If that goes well, he hopes to | 


The WHAT'S NEW magazine 
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way are amorphous, similar in struc- 
ture to glass. The normal crystalline 
structure does not appear. Such glassy 
metals have useful properties. One of 
the most interesting: They are ex- | 
tremely easy to magnetize. Build a | 
transformer with one, and the usual 
losses are slashed; not as much of the 
electrical energy is needed to con- 
stantly demagnetize and remagnetize 
the core 120 times a second with each 
flip of polarity. Researchers have esti- 
mated that if all transformers in the 
country were made with glassy-metal 
cores, we'd cut the annual power losses 


| by perhaps 20 billion kilowatt-hours. 


up the Caribbean Sea and Gulf of | 


We're about to find out if that is 
true. General Electric has replaced sil- 
icon steel in some power-line trans- 
formers with glassy metal. The Elec- 
tric Power Research Institute is about 
to put 1,000 of them to test, and we 
should know results soon. Meanwhile, 
General Motors plans to switch to 
starter motors made with glassy met- 
als in two years or so. 


Honors 


lm happy to be able to report that 
PoPULAR SciENCE Science and Tech- 
nology Editor Arthur Fisher has just | 
won the prestigious annual science 
writing award of the American In- 
stitute of Physics. Arthur's "Death | 
Star,” which appeared in PS last 
June, was a strong contender for the 
honor. But he ultimately won for an- 
other piece, called “Chaos: The UI- 
timate Symmetry," which appeared in 
the January/ February issue of Mosaic, 
published by the National Science 
Foundation. It's a well-deserved honor; 
Arthur is one of the country's out- 
standing interpreters of science and 
technology for the general public, as 
his many other awards over the years 
testify. 
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Spurred by advances in engine design, ma- 
terials technology, and supercomputing, a 
radical new kind of airplane is being devel- 
oped. Like the concept craft from Lockheed 
at right, it could flash through the fringes of 
space at hypersonic speeds. 


Space 


plane 
–с0а51 fo coast 


in 12 minutes 


By JIM SCHEFTER 


| t's 10 a.m. at New York's Kennedy Airport: “Global Air- 
| ways flight 2005 now departing from gate 11," says a 
voice over the РА system. 

At Los Angeles International Airport, it's 7:42 a.m. when 
the following message is heard: “Global Airways flight 2005 
now arriving at gate 17." 

Elapsed time from coast to coast: 12 minutes; gate to 
gate: 42 minutes. That's 15 minutes climbing, 15 minutes 
descending, and 12 minutes in between. Add another 20 to 
30 minutes for the en route cruise at altitudes more than 
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30 miles high, and the same flight could have landed in 
Hong Kong or Sydney, Australia. 

That incredible aircraft, cruising just below the edge of 
space at speeds between Mach 15 and 25, is the aerospace- 
plane, or transatmospheric vehicle. It's no engineering pipe 
dream. President Reagan, in his February State of the Union 
address, said “ме are going forward with research" on the 
visionary plane that has been dubbed “а new Orient Ex- 
press." The National Aeronautics and Space Administra- 
tion (NASA) and the Pentagon, already backed by a budget 
commitment from the White House, expect to begin flying 
an X-type (experimental) transatmospheric research plane 
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within five or six vears. It will fly somewhere between Mach 
12 and Mach 25. The plane won't carry more than a single 
test pilot. But it may begin carving a path through the 
fringe of space for commercial airliners—and perhaps or- 
biting transports—of the 21st century. As last month's 
"Scramjets" article indicated, a Mach 5 or 6 plane could be 
attainable with air-turbo-ramjet engine technology, but 
present thinking is to leapfrog that stage. 

Turning the dream of hypersonic flight into reality, say 
experts involved in the program, is possible because of re- 
cent breakthroughs in both engine and materials technol- 
ogy and in the use of supercomputers. I talked with the 


key people pushing for aerospaceplane development in the 
U.S. and discovered that both research and development 
and the government's quiet planning are well advanced. 
At the same time, the British government's spaceplane 
program, less ambitious than ours, moves quietly forward 
under tight security wraps. It is called HOTOL (for hori- 
zontal takeoff and landing). In February, the Trade Minis- 
try authorized $4.1 million more for HOTOL studies. 
"We have a whole new generation of materials, propul- 
sion systems, and large computers under development or 
already in use at various research facilities," a highly placed 
Continued 
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Shuttle-like 


Rockwell aerospaceplane (above) uses a two- 
stage system: A reusable launch undercarriage with its own 
engine assists takeoff, then drops away. Needle-nosed 
McDonnell Douglas concept (above right) is shown in Earth 
orbit, 1,200 nautical miles up. The strategic/reconnaissance 
aircraft could fly at Mach 12. Boeing's transatmospheric 
vehicle design (below left) is carried, with its massive fuel 
tank, atop a 747 before release into hypersonic flight. 


White House expert, who asked not to be named, told me. 
"All these are reaching maturity, and there is the potential 
for integrating them into a flying vehicle. But the reality 
is that there is great difficulty in making the formal deci- 
sion. It's all tied in with the budget process. The space- 
plane will fly so long as it doesn't inhibit space-station 
development." 

There are, however, some negative voices in the aero- 
spaceplane chorus. Some critics believe that we should be 
aiming first at an intermediate supersonic passenger plane, 
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such as the 1,700-mph second-generation Concorde the 
French are interested in building. One naysayer is indus- 
try expert John Steiner, who retired in 1983 as a vice pres- 
ident of Boeing and then served as chairman of the White 
House Aeronautical Policy Review Committee. He believes 
that airlines would go for a superfast supersonic aircraft 
to service the Pacific Rim, but that the real interest in 
hypersonic aircraft is military, not commercial. And John 
Pike, of the Federation of American Scientists, has said 
that the aerospaceplane makes sense for the backers of the 
Strategic Defense Initiative (the Star Wars plan) because 
it would lower the cost of space launches. But he questions 
whether there is really any other economical use for it. 

Nevertheless, much of the basic research needed to go 
ahead with a hypersonic research aircraft is in hand, most 
of it done at NASA's Langley Research Center, Virginia, 
which has quietly spent $4 million to $5 million a year on 
hypersonics for more than a decade. 

"We've made sustained and steady progress," said Lana 
Couch, NASA's manager of the hypersonics program. “But 
we have several years of work ahead before the decision 
makers can choose a system and decide to develop it. By 
1995 we will have laid the broad technology base that will 
make it possible for this country to build an operational 
hypersonic aircraft." 

The U.S. aerospaceplane concept differs markedly from 
the British design. The basic version would be powered by 
scramjets, fly just below the edge of space at speeds higher 
than Mach 15, and operate from traditional runways. A 
more advanced plane would add rocket power to give it the 
extra kick needed to go into orbit from its cruising altitude. 

Scramjet technology is a major key to the U.S. effort. 
“We're not talking about ramjets burning methane to reach 
Mach 5 or 6," said the White House expert. ^They dont 
meet the demands of the spaceplane regime, and there's no 
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way those planes are going to fly out of the atmosphere.” 

Scramjets will be fueled by hydrogen and will draw their 
oxygen from outside air. Research at Langley already shows 
that scramjets can outperform rockets by a factor of 10 at 
speeds above Mach 6. But much detailed development work 
remains to be done. 


And now, for something completely different 


In contrast, the British HOTOL is to be powered by air- 
breathing rockets fueled by liquid oxygen and hydrogen. 
Those engines are a breakthrough in rocket technology, 
since they would draw oxygen from the atmosphere during 
much of the climb toward either cruising altitude or orbit. 
That reduces the amount of propellant that must be car- 
ried on board and, according to information released by 
British Aerospace Corp., “permits the use of wings to opti- 
mize the initial flight trajectory after takeoff from a stan- 
dard runway.” Details on how the revolutionary rocket 
engine works, however, are a closely held British secret. 

HOTOL also would use a simple trolley, which parts com- 
pany with the craft at liftoff, for its takeoff role. Its design 
calls for a gliding shuttle-like landing on a lightweight 
undercarriage. It would be a relatively small spaceplane, 
with a payload of just seven tons—less than one-fourth the 
shuttle’s capacity. 

So far, the British government has not announced an 
operational date for HOTOL. It is called simply “a launch 
vehicle for the 21st century.” Initial missions would be un- 
manned, intended to place satellites in orbit. But the Brit- 
ish envision an airline-type passenger module that could 
be placed into its cargo bay for piloted trips from London 
to Sydney taking little more than an hour. 

“We respect the British as researchers,” the White House 
expert told me, “but there’s a real question about whether 
they have the wherewithal to pull it off.” 

No such question exists, at least in the minds of its ad- 
vocates, about the U.S. aerospaceplane. The development 
program is run jointly by the Air Force, Navy, and NASA, 
and is headquartered at Wright-Patterson Air Force Base, 
Ohio. It has strong military overtones, particularly in terms 
of the aerospaceplane’s potential for servicing orbiting la- 
sers as part of the president's Strategic Defense Initiative. 

“It’s a single national program,” said SDI spokesman Brig. 
Gen. Robert R. Rankine. “The phase that begins in 1986 
attacks the critical technologies—propulsion, structure and 
materials, and aerodynamics.” 

The latter is particularly crucial. Research already com- 
pleted shows that an aerospaceplane's shape is a vital ele- 
ment in making scramjet engines operate efficiently. The 
plane’s underbody must funnel air into the engine at ex- 
actly the right velocity and temperature. If the fuselage is 
designed properly, air heated to more than 4,000 degrees F 
by the plane's forward motion will be slowed slightly, then 
funneled into the engine. Air temperature alone will ig- 
nite the hydrogen fuel. 

Much of the development yet to be done involves compu- 
tational fluid dynamics—the analytical field that studies 
how fast-moving fluids such as air act under conditions of 
high temperature and pressure. Only the advent of super- 
computers makes the complex and lengthy calculations 
needed to design an aerospaceplane realistically possible. 

"It's a real challenge in terms of engine integration with 
the airframe,” Rankine told me. “Supercomputers allow 
us to do complete calculations of the airflow for both inter- 
nal and external aerodynamics. We can find solutions that 

[Continued on page 116] 


British Aerospace HOTOL would take off from a rolling 
trolley, use secret air-breathing engines to loft a seven-ton 
payload into orbit, and land much like the shuttle (left). 


URANUS! 


Ever since its discovery 205 years ago, Uranus has presented a bafflingly 
blank face to astronomers. Now, a stalwart space probe, Voyager 2, has sent 
back tantalizing photos of the ringed planet and its mysterious moons that 
reveal features and phenomena never before seen in the solar system. 


By JIM SCHEFTER 


ahead in black space. Girdled by 

narrow boulder-filled rings and 
inky dark moons, its blank face glowed 
like a magician’s crystal ball. 

Out of the sun, a far-traveling space- 
craft plunged toward the methane 
shroud of Uranus. Swiveling and shift- 
ing its dust-specked cameras to cap- 
ture every possible image, the old and 
reliable explorer—a machine that 
could qualify as an authentic Ameri- 
can hero—chattered a flood of reports 
to its home-world creators. 

Through late January, scientists at 
the Jet Propulsion Laboratory, in Pas- 
adena, Calif., watched and waited 
while Voyager 2 scanned the strange 
outer world and its curious collection 
of satellites. With each new bizarre 
revelation, the trash pile of discarded 
theories grew deeper, and the list of 
questions grew longer. 

Among the most astonishing find- 
ings, gleaned from Voyager's magnetic 
and temperature detectors rather than 
its cameras: Uranus generates a steep- 
ly tilted magnetic field, somehow 
heats its strangely convective atmo- 
sphere, and hides an intensely hot and 
deep ocean beneath frigid blue-ice 
cloud tops. 

The cameras saw only those smooth 
clouds, their methane ice crystals re- 
flecting pale blue light. Searching for 
details in one of the remarkable pho- 
tos, JPL astronomer Richard Terrile 


T he blue-green planet floated dead 


sighed wearily. “There are hints of 


things in the images,” he said, “but 
not the obvious things we expected. 


Uranus has done it to us again.” 

Indeed it had. For 205 years, since 
its discovery by William Herschel, 
Uranus has intrigued and mystified 
astronomers. At 1.8 billion miles from 
Earth, it is too far away to be easily 
studied by even the largest telescopes. 
Its smooth coat of azure methane 
clouds prevented observers from even 
discovering how fast it rotates. More 
confounding, some primordial cata- 
clysm tipped Uranus on its side. Its 
south pole now points toward the sun. 

After Voyager's incredible photos 
from Jupiter in 1979 and Saturn in 
1981, scientists hoped for a blaze of 
visually bizarre discoveries at Uranus. 
They got half their wish: The photos 
told only part of the story. 

The images showed the planet's five 
largest moons, with the moons' folded 
and ruptured surfaces becoming in- 
creasingly tumultuous as Voyager 
moved toward Uranus. In its swift pas- 
sage through the Uranian system, the 
ship's cameras shifted from one moon 
to another to record sharp and detailed 
photos for playback to Earth. 

They showed 10 newly discovered 
moons, sooty black and tiny. Two of 
the moons seem to shepherd the plan- 
et's largest ring, designated as epsilon. 

They showed the rings themselves, 
10 rather than nine, with the 10th 
ring perhaps only an arc of material 
instead of a complete circle. Defying 
predictions, the rings glowed more 
clearly in Voyager's photos when it ap- 
proached Uranus than when it looked 
back after passing the planet. 

Finally, there was Uranus, a smooth 
and textureless sphere in sharp con- 


trast to the banded storms and Great 
Red Spot of Jupiter, or the colorful 
clouds of Saturn. Day after day, as Voy- 
ager approached, scientists waited for 
photos to show similar features on 
Uranus. They never appeared. 

"Uranus is not giving up its secrets 
easily," said imaging team leader Dr. 
Brad Smith of the University of 
Arizona. 

But when Voyager played back its 
images of Uranus's five largest moons, 
Smith and his team at last saw the 
alien terrains they had been expect- 
ing. Said planetary geologist Dr. Larry 
Soderblom of the U.S. Geological Sur- 
vey, deputy leader of the imaging 
team, as he flashed the first clear 
close-ups of the moons on a large 
screen: “No one could have anticipated 
the exotic nature of what I’m going 
to show you.” 

Lunar quirks 

From distant Oberon to close-in Mi- 
randa, the moons of Uranus displayed 
surfaces of incredible variety. All were 
dark, absorbing more than three- 
fourths of the faint sunlight reaching 
them. Voyager brought out their sur- 
face details by taking time exposures, 
from 15 to 90 seconds per frame. With 
one startling exception, each moon 
closer to Uranus showed a more vio- 
lent and active surface. 

“What we're seeing Is an increas- 
ing ferocity in the way these bodies 
have been shuffled in cataclysmic fash- 
ion," Soderblom said. 

Oberon's icy surface is pocked with 
craters, one of them flooded with dark 
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material that erupted from beneath 
its floor. The material may be meth- 
ane-rich water ice. Methane exposed 
to ultraviolet radiation turns black in 
1,000 years or so. А 21,000-foot moun- 
tain, perhaps the central peak of an- 
other crater, peaks above Oberon's 
horizon. 

At Titania, Voyager's cameras 
showed many craters and deep can- 
yons ripping through the surface crust. 
The canyons, Soderblom said, indicate 
tectonic action from an active, dy- 
namic interior. 

The middle moon, Umbriel, broke 
the trend of increasing activity. Its sur- 
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face is a muted pattern of overlapping 
craters with little sign of other activ- 
ity. Its only distinctive feature is one 
large crater, about 150 miles in diam- 
eter, that appears partially filled with 
light-colored ice. Umbriel is old and 
inactive, Soderblom guessed, somehow 
sandwiched between a series of ex- 
tremely active younger moons. 
Next came Ariel. Obviously en- 
thralled with its varied surface, Soder- 
blom pointed to long valleys, some 
narrow, some wide. Fault systems were 
clearly visible, cutting deep incisions 
and jostling Ariel's crust with a com- 
plex network of tectonic overprints. In 


one region, a trio of linear patterns 
appeared. "These are the kind of pat- 
terns you see from glaciers on Earth,” 
Soderblom explained, implying that 
an icy mass flowed through the spot 
some time long ago. 


Marvels of Miranda 


But it was tiny Miranda, just 310 
miles in diameter, that displayed the 
most curious and surrealistic surface. 
Seemingly made of patches cut and 
pasted from other moons and other 
worlds, it showed different and distinc- 
tive terrains. 
age 120| 
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А false-color photo of Uranus (oppo- 
site page) clearly shows a cloud—seen 
as a white streak near the limb of the 
planet. The exaggerated colors may 
reveal smog-like components in the 
Uranian atmosphere. The two photos 
of Uranus at left, one (left) in true color, 
the other in false, were made when 
Voyager was 5.7 million miles away, 
The methane atmosphere absorbs red 
light, vielding the blue-green hue of 
the true-color image. The false-color 
image shows a dark polar hood, possi- 
bly caused by a brownish haze that 
has become banded by atmospheric 
rotation. The bizarre surface of Mi- 
randa appears below in a photo made 
when Voyager was just 19,000 miles 
distant, and has a resolution of 2,000 ft. 
А long and complex geologic evolution 
of this moon is evidenced by the puz- 
zling array of craters, grooves, and 
fractures, exhibiting a variety of reflec- 
tances, and thus different materials. 


Chunnel for 


Europe's biggest civil engineering project, twin rail tunnels beneath the English Channel, 
will penetrate an ideal medium— soft, watertight chalk. But engineers, wary of potential 
hazards along the route, are calling on the latest tunneling technologies. 


By JOHN FREE 
Drawings by Walter Hortens 


olorful British and French flags bedecked city hall 
in the French city of Lille early this year. School- 


children waved tiny flags, and bands played the 


Marseillaise and God Save the Queen before French Pres- 
ident Francois Mitterrand called it “a grandiose vision of 
the future." British Prime Minister Margaret Thatcher, 
although not fluent in French, dubbed it passionnant 


—exciting. It should be exciting; it's been delayed more 
than 200 years. 

"It" is something that was set in motion by an agree- 
ment, signed in Lille, between the French and British: 
the construction of the Chunnel—a tunnel under the En- 
glish Channel—to link the countries. 

The Chunnel project oozes superlatives. It will be the 
largest civil engineering project in the history of Western 
Europe. Thousands of workers will support some of the 
world's most advanced tunnel-boring technology to push 
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three parallel tunnels the 31 miles from Cheriton, in Kent, 
England, to Frethun, in northern France. Work is slated 


to begin next year. The first paying customers should zip 


between England and France in 1993. Following the an- 
nouncement, I visited London to learn more about this 
frequently delayed project. 

The most remarkable thing about the Chunnel is that 
the countries now seem serious about building it. Perhaps 
the earliest tunnel proposal came from French engineer 
Nicolas Desmaret in 1753. Napoleon resurrected the idea 
in 1802. In the 1870s, British and French companies began 
drilling shafts from opposite sides, then quit. The idea 
surfaced again in 1907, 1916, 1924, 1930, and the early 
1960s. A POPULAR SCIENCE article in July 1960 outlined 
plans. That project, actually started in the 19708, halted 
when the British pulled out, saying it would cost too much. 
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So why will it work this time? Says Bill Shakespeare, а 
publicist for the British group promoting the project: "We're 
convinced the political will to build it exists. The reality 
of the traffic buildup across the channel forces a solution 
of some kind on both governments." 

The numbers bear him out. Surveys estimate that cross- 
channel traffic will double by the year 2000. That would 
far exceed the capacity of present cross-channel ferries, 
which are subject to delays from weather and labor 
conflicts. The Chunnel will initially handle 1,000 vehi- 
cles an hour. Its maximum capacity is four times that 
—enough to handle traffic well into the 21st century. 

Other reasons to expect success: Technology is avail- 
able to do the job, and planning is exhaustive at the Chan- 
nel Tunnel Group and its French partner, France Manche, 
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Electric shuttle trains will transport 
passenger cars, trucks, and buses to 
terminals on either side of the chan- 

nel, while passenger trains will travel 
between cities in Britain and the Con- 
tinent. France plans to build special 
high-speed trains. А 15-ft.-dia. service- _ 
ventilation tunnel and two 24-ft.-dia. 
running tunnels are planned. But final _ 
tests must ensure this tunnel size ds | 


=: motion. in a variety of train sizes 5 
. (above). During a shuttle trip. you wil — 


| Grouting against disaster 


UPPER/MIDDLE CHALK 


UNITED KINGDOM 


The tunnel planned across the chan- 
nel wil run about 23 miles underwa- 
ter, the longest such run in the world. 
Tunnels will be some 300 ft. beneath 
the water surface, creating hazardous 
tunneling conditions only when fis- 
sures are present. That's because most 
of the system will be bored though 
chalk marl, a soft rock that is imper- 
meable to water and an ideal tunnel- 


WHITE/GRAY CHALK 


GAULT CLAY 


ing medium. But on the French side, 
the tunnel must pass through two up- 
per chalk beds that are fractured. 
Cave-ins produced by water under 
high pressure could be disastrous to 
workers boring the tunnel. To minimize 
this danger, a technique called grout- 
ing will be used to strengthen the 
ground: In one grouting technique, 
small angled holes are drilled into each 


FRANCE 


side and above and below the tunnel | 
face. А mixture of cement and other | 
chemicals, such as sodium silicate, is 
pumped into these holes under pres- 
sure. The grout penetrates tiny cracks 
and quickly hardens, forming a series 
of protective cones as the boring ad- 
vances, The diameter of this protec- 
tive curtain is varied according to the 
strength of surrounding material. 


a privately funded consortium selected for the project. To 
uncover details about their scheme, I first visited Michael 
Gordon, managing director of the Channel Tunnel Group, 
at his temporary offices in a trim central-London house. 

"The costs of our construction are fairly predictable," 
says the Cambridge-educated mechanical engineer, show- 
ing me drawings and summaries of proposals that fill a 
long bookshelf. *It's conventional tunneling through a me- 
dium that is well known and well researched." 

The project calls for two 31-mile-long, 24-foot-diameter 
train tunnels with a 15-foot-diameter service tunnel be- 
tween them. Every 1,125 feet, the three shafts will be 
connected with cross-links. "You can walk through to the 
service tunnel," says Gordon. "These cross-links are nec- 
essary for security in case you have a breakdown or fire.” 

The train tunnels are 31 miles long but will cross the 
channel at its narrowest point, 22 miles from shore to 
shore. They will be carved through a chalk layer about 
130 feet below the channel floor. Double-deck shuttle trains 
for passenger cars and other shuttles for trucks and buses 
will cross the channel in 30 minutes—at up to 100 mph. 

Although technology planned for the privately financed 
project 1s conventional and engineers know the geology, 
no one expects the job to be easy. Most of the work will be 
done by giant moles—tunnel-boring machines with circu- 
lar cutting faces the size of the tunnel being bored. The 
giant cutter heads, driven by up to 2,400 horsepower, push 
dozens of carbon-steel discs against the tunnel face with 
up to 50,000 pounds of pressure. Fortunately, most of the 
path planned for the Chunnel project is through a chalk- 
clay material. “It’s an ideal material," says Gordon. "It's 
easy to bore through and almost impervious to water." 

Because the chalk-clay substance is almost waterproof, 
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the workers will not have to pressurize the tunnel. “What 
we're going to do," explains senior engineer Colin Kirk- 
land, "is drive the fifteen-foot pilot, or service, tunnel sev- 
eral kilometers ahead of the other tubes. About every 
hundred fifty feet we'll stop and probe ahead another hun- 
dred feet to find out if there are any areas likely to cause 
problems." If faults are detected, holes will be bored into 
the rock and injected with a cementlike grout to seal and 
strengthen the area ahead (see box). "At the same time 
well drive a fan of holes from the pilot tunnel into the 
path of the other two tunnels and similarly study the 
ground and pretreat it where necessary," says Kirkland. 

As the tunneling machines advance, the cylindrical hole 
left behind will be lined with either concrete or cast iron, 
depending on conditions. 


Pressure shields 


Drilling problems for the French are more complex. Un- 
like the British, they must tunnel through water-filled 
fractured layers of rock to reach the chalk-clay tunneling 
layer below. Says Jean Renault, director general of the 
French construction team: "We have a good idea of what 
we're going to meet and have planned our methods ac- 
cordingly.” The first part of this strategy is to use a differ- 
ent kind of tunnel-boring machine. The French have been 
negotiating with Japans Kawasaki to obtain machines 
with full-face pressure shields: These develop a powerful 
localized pressure with a slurry or other materials to coun- 
teract water pressure at the drilling face. 

How do you ensure that French and British workers 
starting 31 miles from each other will meet in the middle 
of the channel? Lasers will play a key role from start to 
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hristian Herrmann, a round- 
faced German in a starched 
white shirt, waves a hair dryer 
toward what looks like a model of a 
segmented lighthouse in his sparsely 
furnished Chicago office. When he 
swings the dryer closer to the struc- 
ture, metallic pinwheels within the 
tower begin to spin. | 

"Its a vertical wind farm," Herr- 
mann says above the whir. "Instead 
of individual windmills scattered 
across the landscape, my rotors can 
be stacked on top of each other.” 

If the German engineer's calcula- 
tions hold up, the Venturi Rotor wind 
turbine—as yet hardly off the draw- 
ing board— would offer several ad- 
vantages: long life, little noise and 
maintenance, and low-cost production 
of electricity. It remains to be seen, 
though, whether falling oil prices will 
affect the economic feasibility of the 
design. 

Herrmann, a 41-year-old former 
West Berlin University professor and 
ex-head of a Berlin-based research and 
development firm, conceived the idea 
for the rotor during the oil shortage 
several years ago. "I asked myself: 
Why couldn't we use windmills in cit- 
ies? First, we could flip them over 
ninety degrees, and then we could 
build them into buildings shaped to 
funnel air toward a high stack of 
generators." 

The now-patented concept that 
emerged is a vertical-axis turbine with 
only three main components (see il- 
lustration, next page): a rounded tri- 
angular central core—a barrier redi- 
recting the wind to its perimeter— 
with three sets of airfoils swinging in 
the breeze on a trio of supports. 

When the wind blows, the wings 
swing out to catch it. Meanwhile, spe- 
cial gaps between the airfoils and the 
core create low-pressure regions be- 
hind the wings, which help suck the 
rotor around. 


Continued 
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rototype version of the 
Venturi Rotor, a novel 
swing-wing wind turbine, 
in Oronogo, Mo. After dam- 
age by vandals, it was dis- 
mantled. Christian Herr- 
mann, the inventor, uses a 
blow dryer to demonstrate 
operation of a model rotor. 


MAY 1986 | 85 


sh-pull windmill 


The inventor of a vertical-axis wind turbine with three hinged airfoils that swing out to 
catch the wind says the new design produces electricity more efficiently than propeller- 
driven windmills. Part of the reason: a clever narrowing air-gap arrangement that creates 
a low-pressure zone behind each wing to help pull the rotor around. 
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Pocket K-car 


Once again, Chrysler has reached into its parts bin and 
pulled out a new car line. PS drives the Shadow and 
Sundance to see how well the pieces work together. 


By DAN McCOSH 


can't help but feel familiar, even if you're testing a 

brand-new car. After all, the Arizona desert has been 
the setting for hundreds of westerns. But driving the new 
Dodge Shadow there, I found the feeling of familiarity 
almost overwhelming. 

That's not surprising when you consider the Shadow 
and its subcompact twin, the Plymouth Sundance. After 
all, Chrysler is a master of Rubik's Cube engineering 
—taking the basic pieces of one automobile and rearrang- 
ing them into everything from sporty coupes to mini-vans. 

Now comes the latest twist: The Shadow and Sundance 
are shortened versions of last year's Lancer and LeBaron 
GTS sport sedans. Along with the smaller size comes a 
lower base price, about $7,300 compared with $9,800 for 
Lancer. Otherwise, the family resemblance is remarkable. 

Shadow and Sundance share engines, transmissions, 
steering, and suspension with the Lancer and LeBaron 
GTS. АП these pieces, of course, trace their heritage back 
to the original K-cars, the Aries and Reliant, introduced 
in the fall of 1980. Such commonality is, well, common. 
Its the underlying principle that allows car makers to 
reduce cost by standardizing basic under-hood components 
while still offering a variety of body styles. 

Base engine for the Shadow/Sundance is the plain-vanilla 


D riving through the rocky canyons north of Phoenix 


The Dakota is Dodge's new mid-size 
pickup. Its optional 3.9-liter engine was 
derived from Chrysler's 5.2-liter V8. 
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2.2-liter four. With single-point fuel injection, it produces 
97 horsepower. The optional turbocharger boosts power to 
146 horsepower. For transmissions, customers can choose 
a five-speed manual or three-speed automatic. Suspension 
is via MacPherson struts up front, with a twisting-beam 
axle holding up the rear. 

Even on the basic car, the chassis is tuned on the stiff 
side, so much so that the handling upgrade consists ex- 
clusively of larger wheels and tires. On twisting roads, 
the Shadow and Sundance exhibit the same predictable 
handling common to most front-drive Chryslers. They are 
particularly impressive in power-on, power-off cornering 
and in downhill braking, two areas where some front-drive 
suspensions become treacherous. 

Acceleration, however, is less impressive. Just one pas- 
senger can erase the car's 192-pound weight advantage 
over the 2,646-pound Lancer. Апа with three passengers 
aboard, the test car with the 2.2-liter engine and three- 
speed automatic struggled to a 14.7-second zero-to-60-mph 
time. A turbo-equipped car clocked a 10.5-second time un- 
der similar conditions. The base engine is marginal; the 
turbo package is slightly better than adequate. Chrysler 
seems to be thinking along similar lines: А Shelby-prepared 
Shadow will likely find its way into production soon. 

Along with the familiar engines, the manual transmis- 
sion used in the Shadow/Sundance has the same notchy 
shifting found on other Chryslers. It was particularly ir- 


Light-heavyweight hauler 


: 


ritating when engaging first gear after a stop. "It's some- 
thing we keep working on, but we've still got a way to 
go," says Floyd E. Allen, chief engineer for power trains. 

Until shortly before its introduction, the Shadow and 
Sundance were supposed to replace the aging Omni/Hori- 
zon as a basic economy car. But Chrysler closed a deal to 
buy subcompacts built in the U.S. by Mitsubishi and de- 
cided to extend the life of the Omni/Horizon indefinitely. 
Company insiders say this killed plans for a 1.8-liter econ- 
omy engine for the Shadow/Sundance and resulted in a 
higher sticker price than was originally planned. 

In their current evolution, the Dodge Shadow and Ply- 
mouth Sundance are a straightforward design aimed at a 
price niche teaming with domestic and foreign competi- 
tion. They're a bit like the old sheriff riding into one of 
those Arizona canyons. We'll have to wait and see whether 
his faithful horse and trusty six-gun will be a match for 


Shadow/Sundance exterior bears a strong resemblance to 
the larger Lancer and LeBaron GTS. Under the skin, the 
car shares the 2.2-liter engine, transmission, and suspen- 


what's lurking there. 


The ride's not too hard, but it's not 

too soft. And as for hot and cold, 
the heater and air conditioner worked 
just right during my test drive through 
Arizona mountains and deserts. Yes, 
I think Goldilocks might like the new 
Dodge Dakota. 

The Dakota is a mid-size pickup 
that attempts to blend the best of full- 
size and compact trucks. Dodge also 
hopes it will straddle the car and truck 
markets. With its relatively smooth 
ride and carlike interior, it will court 
the buyer looking for daily transpor- 
tation. But Chrysler also thinks it will 
provide enough power and load-carry- 
ing capacity to appeal to commercial 
users. 

During my drive through Arizona's 
scenic Oak Creek Canyon, the Dakota 
handled the mountain switchbacks 


| t's not too big, and it's not too small. 


with only moderate body roll and a 
touch of understeer. Later, motoring 
down an arrow-straight desert road, I 
was surprised by the low noise level 
— ће result, in part, of the flush- 
mounted windshield, rounded A-pil- 
lars, recessed rain gutters, and six 
rubber mounts between the cab and 
body. 

For utility users, the Dakota offers 
a choice of 6.5- or eight-foot beds. The 
larger size will take a four-by-eight- 
foot sheet of plywood across the wheel 
wells. Chrysler will offer three pay- 
load levels: 1,250, 1,800, and 2,550 
pounds. Properly equipped, the Dakota 
can tow 5,500 pounds. 

The standard engine for the rear- 
drive Dakota is a 2.2-liter four that 
generates 94 horsepower. Based on the 
familiar 2.2 used in Chrysler passen- 
ger cars, the engine is fitted with a 


sion components used on other front-drive Chryslers. 


fast-burn cylinder head and computer- 
controlled two-barrel carburetor. 

Optional on the Dakota is a new 
3.9-liter V6. It also uses fast-burn 
cylinder heads and a computer-con- 
trolled carburetor. The V6 generates 
125 horsepower, and it delivers a 
stump-pulling 195 foot-pounds of peak 
torque at a remarkably low 2,000 rpm. 

A new five-speed manual transmis- 
sion, which was designed specifically 
for truck use, is standard on the Da- 
kota. A three-speed automatic is avail- 
able on V6-equipped models. 

The Dakota enters a market crowded 
with pickups of all sizes. But Chrysler 
seems unfazed. Says Pat Keegan, gen- 
eral manager for truck operations, “It’s 
larger than import or domestic com- 
pact models, and smaller than full-size 
pickups.” Or, as Goldilocks might say, 
just right.—Steven Ashley 
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SUPERSHOT 


The Canon T90 has 14 buttons, three motors, three switches, three levers, and a rotary 
dial. Even if you never take another photograph, you might want to own this extraordinar- 
ily sophisticated camera—just for the tech of it. 


By ARTHUR FISHER 


pictures with a camera. You could, 

let us say, just experiment with its 
myriad controls, savor its craftsman- 
ship, ogle its elegant lines. After all, 
there are collectors who purchase a 
rare astrolabe and never take a sight 
on the sun. And there are scads of peo- 
ple so enamored of precision automo- 
tive machinery that they will pay a 
small fortune for a car capable of 150 
mph even though they will never see 
an autobahn. 

Likewise, there are those who may 
lust after Canon's new $600 (body 
only) T90 simply because it's there. 

First, the camera is undeniably 
handsome. Its sculptured curves are 
sleek, sinuous, sensual. In fact, Can- 
ons brochure for the T90 is lavishly 
illustrated with images of the camera 
body in a photographic style usually 
reserved for erotic portraits. 

Moreover, the T90 exemplifies the 
current trend to ergonomic design. 
The now familiar right-side protuber- 
ance is coated with a non-slip mate- 
rial that makes it easy to heft the 
rather heavy (1 lb., 12 oz.) body. And 
the shutter release button sits on a 
curved and sloping surface forward of 
the camera's top—a very comfortable 
position. 

But the most striking aspect of the 
T90 is this: Although it lacks auto- 
focus, which Canon deems inappropri- 
ate for the serious amateur or pro, it 
is arguably the most technologically 
advanced (and complex) 35-mm SLR 
camera ever made. 


| t is not absolutely necessary to take 


Buttons, motors, and modes 


Simply put, the T90 is loaded. There 
are controls, displays, features, options 
galore. Let me count the ways: At last 
reckoning, this camera has 14 buttons, 
three switches, three levers, and an 
electronic rotary dial. It has three sep- 
arate displays, in a patriotic assort- 
ment of colors: a red LED at the 
bottom of the viewfinder, a blue-back- 
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ground LCD along the side of the 
viewfinder, and a large white LCD at 
the top of the camera. 

The T90 also has three separate 
coreless computerized motors. One is 
for high-speed film rewind. The sec- 
ond operates the AE (automatic ex- 
posure) mechanism, the mirror, and 
the shutter; the speed range is 30 sec- 
onds to !A4,ooo second, with flash synch at 
Yaso second. The third advances the film 
and provides a built-in motor drive 
with a choice of two shooting speeds 
—4.5 or 2 frames per second. 

You are also offered a choice from a 
staggering 13 different exposure 
modes. Two of them are conventional 
aperture-priority and shutter-priority 
AE modes, but with a wrinkle: an op- 
tional safety shift feature that auto- 
matically overrides the preselected 
shutter speed or aperture if lighting 
conditions require. Furthermore, you 
can choose from among seven differ- 
ent program AE modes, depending on 
how you want to bias the program 
—whether you are more interested in 
stopping the action or in great depth 
of field. Then there are four less-auto- 
matic modes, including a manual one. 

Metering modes? Take your pick of 
three: center-weighted averaging; par- 
tial, which covers 13 percent of the 
frame; and spot, which meters 2.7 per- 
cent of the frame. In the last mode, 
tic modes, including a manual one. 

Metering modes? Take your pick of 
three: center-weighted averaging; par- 
tial, which covers 13 percent of the 
frame; and spot, which meters 2.7 per- 
cent of the frame. In the last mode, 
you can take as many as eight spot 
readings of a single view. The camera 
will average them for correct exposure. 

There are even two separate expo- 
sure-compensation systems: One 
works in conjunction with spot meter- 
ing and varies exposure by half stops; 
the other compensates by one-third 
stops. 

What with all these modes, options, 
and systems, the number of different 
permutations available at the photog- 
rapher’s fingertips adds up to... but 
the mind falters. 

And there's the rub. To master the 
intricacies of this camera, to take full- 
est advantage of the wealth of choices 
it provides, requires real dedication. 


Although the learning process is not 
quite at the level of subduing a word- 
processing program, it can come close. 


Read before you shoot 


As evidence, take the instruction 
booklet. It is excellent, but it runs 127 
pages. And more than most, these in- 
structions should be read before at- 
tempting to use the camera. Two so- 
bering episodes in quick succession 
taught me not to ignore this advice. 

First, I encountered a totally dark 
viewfinder after switching the cam- 
era on. (No, I had not left the lens 
cap in place.) This is often the sign of 
a mirror malfunction or something 
equally grim. But I learned, after a 
frustrating 15 minutes, that I had in- 
advertently nudged a little lever that 
closed a shutter over the viewfinder 
window. This is a useful device—it 
keeps light out of the system when 
taking remote or self-timed photos 
—but I was simply unaware of it. 

Second, while exploring the hide- 
away controls inside the hatch that 
opens on the right side of the camera 
(you can see it in the photo on the 
opposite page), I bravely pushed a tiny 
black button whose purpose I was ig- 
norant of. Presto! The rewind motor 
zipped back into the cassette a 36-ex- 
posure roll of film on which only three 
shots had been exposed. I had pressed 
the manual rewind button. 

Of course, you could avoid a great 
deal of effort by simply setting the 
camera to one of its pre-programmed, 
AE modes and forgetting the rest. But 
what would be the point? Unless you 
really are the technology-for-its-own- 
sake kind of collector, you will want 
to use the camera to the utmost of its 
capabilities. 

And that raises the next question: 
Do you really need all the flexibility 
this camera gives? Or, as one jaded 
photography editor put it at Canon's 
press introduction, will all this stuff 
help you take better pictures? 

The answers, of course, are up to 
you. 


Pu AN 
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Canon 


Three views of the Canon T90 reveal 
its glossy good looks and extreme com- 
plexity. The cutaway (left) shows the 
location of the three small motors and 
four-AA-battery pack along the bottom. 
The main LCD display at the top of the 
camera (above) gives exposure- and 
metering-mode data—even battery sta- 
tus. Inside the hatch at right are less 
often used controls, including a view- 
finder display selector and timer. 
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Word machines 


—a new touch to your typing 


Need more than a typewriter? Don't want a computer? Try something in between: 
Low-cost home word processors provide simple and powerful processing. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


hen my old typewriter finally 
W ::: out, I decided I needed 

something a bit better for pro- 
cessing words,” says Steve Frimmer, 
a New York-based freelance writer. “I 
wanted to see more text than just the 
one- or two-line displays shown on the 
new electronic typewriters. But I didnt 
want the complexity or cost of a home 
computer." The solution to Frimmer's 
dilemma: a word machine. 

For Frimmer—and millions of peo- 
ple like him who simply want a quick, 
efficient way to put words on paper 
—Smith Corona and Magnavox have 
created word processors for the home. 
They act like computers pre-pro- 
grammed with word-processing soft- 
ware. But they're designed to be as 

Continued 
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Smith Corona PWP starts by showing its available mem- 
ory—roughly 64K, equivalent to about 32 pages of text 
—and opening menu (below). Selections are made on the 
typewriter keyboard. Text screen (right) displays the top 
rule line of margins, tab stops, and column position. Up to 
24 lines can be shown at once. Text is edited using a sepa- 
rate key pad and saved on a cassette called a microwafer 
(see lead photo). Its base price is $500; the electronic daisy- 
wheel typewriter adds $300 to $500, depending on the mo- 
del. Print speed of all models: about 12 characters a second. 
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= Create or Edit Text 


= Set Margins /Tabs/Fornat 

= Print Text 

= Store Text to Hicrouafer 
Recall Document from Hicrouafer 
Delete Document from Microuafer 
Hicrovafer Directory 
Initialize Meu Hicrovafer 
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Magnavox Videowriter ($800) uses three-quarters of its 
3.25-by-8-in, screen to display 18 lines of 80-column-wide 
text. Usually the right quarter of the screen displays the 
cursor's present location in the text. But for special opera- 
tions or setting page and printing formats (right), it dis- 
plays help messages. The built-in printer (above right) 
accepts paper and envelopes up to 9 in. wide. Print speed 
varies from 25 to 50 characters per second, depending on 
character size and draft or letter-quality mode selection. 
Up to 70 pages of text can be stored on its 3.5-in. microdisk. 


Дини 
TIT ЕКС ОСЕКЕ КЕ 


ALLLLES23 4! 


y once 


to delete one cha 
= 


ТҮТИ pattie j 


МАУ 1986 | 93 


simple to use as a typewriter, and at 
about $800, they are priced between 
the $400 intelligent typewriter and 
the typical $1,500 computer system. 

“They re not typewriters,” explained 
Louis Arpino, president of Philips 
Home Interactive Systems, parent 
company of Magnavox, “and they’re 
not computers. These devices are a to- 
tally new type of product.” 

Each uses a CRT screen to display 
80 columns of text; allows full-screen 
editing such as inserting, moving, or 
deleting words or entire sections; saves 
your work on disk or cassette; and pro- 
duces letter-quality printed docu- 
ments. But they differ sharply in 
appearance: Magnavox's Videowriter 
is an all-in-one unit with detachable 
keyboard. Smith Corona's PWP (Per- 
sonal Word Processor) is a separate 
screen and electronics box, and is de- 
signed as an add-on for many of the 
company's electronic typewriters. The 
typewriter becomes the keyboard and 
printer for the word processor. 

How well do they work? Are they 
as easy to use as a typewriter with- 
out sacrificing the features of a full- 
size computer? And how do the two 
machines compare? After trying both, 
here's what I learned. 


Magnavox Videowriter 


“To prove how easy these are to use,” 
announced Philips' Arpino at the Vid- 
eowriter's first New York showing, "I 
ask you to try one yourself.” He waved 
his hand toward a stage filled with 
Videowriters. In a moment, the peo- 
ple attending the showing were seated 
in front of the glowing amber screens. 

Easy to use? Without the aid of an 
instruction manual, everybody began 
typing and editing a document. It all 
seemed so easy, I even got a bit ahead 
of myself. 

“Having a problem?” a demonstra- 
tor asked upon seeing my frustration 
in trying to load a piece of paper into 
the machine’s top-side printer. Two 
buttons—one to advance the paper 
forward and a second to move the 
paper backward—had no effect when 
pressed. The paper wouldn't budge. 

"You havent told Videowriter you'd 
like to print something," she said with 
a smile. “Remember, this is a very 
user-friendly machine.” I later learned, 
after using the machine at home, that 
user friendly means following the 
built-in steps for each operation. 

Most operations are done by press- 
ing a dedicated key on the keyboard. 
For example, type a line and press the 
"center" key, and your words instantly 
jump to the center of the screen. But 
on more complicated operations, you 
get help. 

For instance, to move a block of text 
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from one place to another, press the 
"move" button. When you do, the right 
quarter of the screen displays instruc- 
tions on how to do it. 

The instructions tell you to move the 
cursor to the beginning and end of the 
text you want to move, and mark each 
point by pressing a "do" button. (The 
block of text becomes highlighted on 
the screen.) Next, you move the cursor 
to the new location for the text and 
press "do" once again. Result: In a 
couple of seconds the block moves, and 
the edited text is automatically saved 
on disk. The on-screen messages make 
it simple. 

Any problems? Just one. There is 
also an “undo” button. When you press 
it, your last command is canceled 
—sometimes. Because major opera- 
tions such as shifting or deleting text 
are saved on disk, they become per- 
manent. If you've just accidentally 
erased your finest piece of creative 
work, you're out of luck: Pressing 
“undo” will only result in the mes- 
sage UNDO IS UNAVAILABLE. 


ЁЁ Easy to use? 
Without the aid of an 
instruction manual, 
everybody began 
typing and editing a 
document 99 


Videowriter uses a dot-matrix ther- 
mal-transfer printer. When you press 
the “print” key, the screen displays 
printing options such as paper size, 
line spacing, and automatic page num- 
bering. You can change them or ac- 
cept the default settings. Then you are 
told to insert the paper, use the top 
"forward/reverse" controls to adjust it 
if necessary (now they work), and 
press "do" once again to start printing. 

Print quality? Excellent. And be- 
cause it is a dot-matrix printer, it can 
create wide, bold, superscript, and sub- 
script characters, as well as the nor- 
mal pica typeface. 

Despite Videowriter’s simplicity, I 
found it has built-in features only 
available on full-size word-processing 
systems. For example, a "split" but- 
ton on the keyboard divides the screen 
in half. The top half contains your 
present work, the bottom displays the 
contents of another disk file. You could 
use the split function to move infor- 
mation from one file into another, 
refer to a file of notes, or create form 
letters. It's a handy feature. 

There is also a “spell” button. Posi- 


tion the cursor over a word in your 
text, and press this button. In about 
10 seconds the computer checks the 
word against a 50,000-word dictionary 
stored on the disk. If the word is cor- 
rect, the help screen tells you all is 
well and to continue your work. But 
if the word is not found, the screen 
shows you 10 close matches. Choose 
one of the matches, and it instantly 
replaces the misspelled word on the 
screen. If the word on the screen is 
correct and not in the dictionary (such 
as a persons name), you can add it to 
your own 1,000-word customized dic- 
tionary for future use. 


Smith Corona PWP 


“PWP is a natural extension of the 
typewriter for word processing," says 
Smith Corona's vice president of mar- 
keting Fred Feuerhake. The PWP is 
really a typewriter with an attached 
12-inch video screen, electronics pack- 
age with tape-cassette drive, and key 
pad. 

The key pad contains the four usual 
cursor-control buttons plus a fifth “cur- 
sor advance" for instantly skipping to 
the end of a line or to the end of a 
document. It also has seven other but- 
tons for some of the main word-process- 
ing operations. 

Begin by pressing the "menu" but- 
ton: The screen displays eight num- 
bered options for creating or editing 
a text, printing, formatting the screen 
(tabs, margins, paper length, line spac- 
ing), and working with the cassette 
for retrieving, saving, or deleting files. 
To make a selection, you watch the 
screens displays for guidance and use 
the typewriters number keys. I first 
chose 7 to see the directory of files on 
the cassette; then 5 to recall a file (the 
PWP comes with a cassette contain- 
ing a "Tutor" file to get you started); 
then 1 to actually display the text on 
the screen. 

From then on, most of your work is 
done at the typewriter. The PWP has 
many of the same features as the 
Videowriter, but the exact sequence 
of steps depends on the model type- 
writer used. Most require that you 
press a “code” button on the keyboard 
along with one other key for a special 
function. 

For instance, on the model XE 6000 
typewriter I used, pressing the “code” 
key and 4 key underscores every word 
on the screen as you type it. Pressing 
"code" and 2 turns off the automatic 
return: Words that exceed the preset 
right margin are not automatically 
wrapped to the next line. Instead, the 
text screen shifts to the left, allowing 
you to continue the line up to the max- 
imum of 165 characters. 


[Continued on page 115] 


PS home 


== SIX uncommon 
houses 


Commissioned by PS from major architects known for innovative 


and energy-efficient design, all six of these striking homes can be 
built from available plans. In basementless versions, all but one 
are under 2,000 square feet in size—ideal for vacation housing. 
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ing: Anyone planning to build a new home is well ad- 
vised to pick a design that invites his participation in 
the construction process. So if you get involved right at the 
working-drawings stage, you'll find your horizon of choice 
greatly broadened. Commissioning an architect to draw 
up plans for a custom home is expensive; PoPULAR SCIENCE 
Continued 
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1. BERMED COURTYARD house gets its daylight illumi- |... , .. : 


nation via skylights, sun scoops at three gable ends of the 
standing-seam copper roof sections, and a spacious patio 
bordered on three sides by stepped two-story windows. The 
house is ideal for either extreme of climate, where temper- 
ature swings will be modulated by the wraparound earth 
berm. This is earth-shelter architect Charles Woods’s 10th 
house for PS. Designed on his usual 4-ft.-sq. modules, it is 
easily adjusted in size; as shown it offers 5,208 sq. ft. of 
space. Its concrete-block and wood-stud walls are erected 
on a sunken concrete slab; the roof is supported by wood 
trusses. The house is superinsulated and passive-solar 
heated; fireplac 
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2. BIG HOUSE FOR A SMALL LOT packs a full comple- 
ment of amenities into a floor plan of only 30 by 32 ft., and 
it "stacks up" as a lot of house where property is tight. It's 
lifted out of the ordinary by cathedral ceilings, an eyebrow 
clerestory, and imaginative wood detailing. (Both this house 
and the one below were designed for PS by Ken Gephart 
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3. UPSCALE A-FRAME sports a large deck wrapped around 
the prow of its great room. Designed for enjoyment of a 
broad vista, the house has 1,004 sq. ft. on the main floor 
and 803 on the upper level. A daylight-basement version 
adds 1,004 sq. ft. of recreational and bunk space, plus stor- 
age for recreational gear. Diagonally applied 2x4 cedar 
decking on the entry porch establishes the pattern for the 
angled walls off the entry hall. Dominating the great room 
that occupies nearly half the main floor is a large masonry 
fireplace that extends two stories in the prow. All this is 
open to the viewing loft on the upper floor, where two bed- 
rooms share a large bath. The master bedroom is below. 
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AIBD, in cooperation with Western Wood Products Assn.) 
Living areas are on the second floor, oriented to a broad 
deck to take advantage of a view. Vertical board siding and 
wide board trim between floors and around windows add 
style. The entry door on the 390-sq.-ft. lower level leads to 
a bedroom or up a stairway to the 770-sq.-ft. main floor. 
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4. HILLSIDE 
home designed for а 20° slope, or 
a fall of 15 to 17 ft. in the length of the 
structure. The modest roadside facade 
(garage doors, entry deck) belies the 
spacious luxury stepped down the slope. 
The view of the living-dining expanse 
from the entry loft is impressive. A U- 
shaped kitchen is closed off by a snack 
bar. Tucked under the deck is a daylight 
basement (no floor plan shown). 
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5. DOUBLE WEDGE, on a sloping site, can be built with a 
partial or full basement. The split-level entry gives access 
to either level: the game room and workshop-utility area 
downstairs or the living-dining-sleeping floor upstairs. The 
“butted wedge" floor plan gives a view to every major room. 
The living area has a sloped beamed ceiling and is divided 
from the dining-kitchen area by an island fireplace. (A sec- 
ond fireplace is below that.) Three sliding glass doors open 
onto a full-length deck for alfresco dining and sunning. 
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i A How to order plans for the house of your choice 


Plans data, listed in the same order that the houses appear above: 
1 A set of detailed plans for the Bermed Courtyard house is $150; 
each additional set is $25. MasterCard and Visa orders are accepted. 
Address: Charles G. Woods, RD 3, Box 538, Honesdale, Pa. 18431. 
2 and З A set of professionally drawn plans for either house is $100; |. 
four sets are $150. Write Piercy & Barclay Designers, Inc., Studio | j£ 
103, 7080 S.W. Fir Loop, Suite 100, Tigard, Ore. 97223; to use | ў 
MasterCard or Visa, call toll-free (800) 772-7225. Specify PS535-4D | oF 
for Big House for a Small Lot; P5534-2A (no basement) or PS534-2D 
(daylight basement) for Upscale A-Frame. Mirror-reverse plans are avail- 
able; materials list is $30; specs, $20. s 
4 A set of plans for the Hillside Perch is $160; four sets, $195. 
Write Home Building Plan Service, 2235 N.E. Sandy Bivd., Port- 
land, Ore. 97232; for MasterCard or Visa orders, call toll-free (800) 
547-5570. Specify plan number 966-1B. Mirror-reverse plans are 
$10; materials list, $30; plumbing and wiring diagrams, $7.50 each. 
5 and 6 Construction plans for either the Double Wedge or the Pin- 
-== wheel House are $75 a set or $105 for three. Send your check to 
Princeton Plans Press, Box 622, Princeton, N.J. 08540; for MasterCard 
or Visa orders, call (609) 924-9655. A catalog of additional designs, 
titled “The Uncommon House Collection," is $5. 

When ordering any plans from this PS home portfolio, please add 
| ! | $5 for postage and handling. 
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= PS home portfolio Continued 


has done this for you, asking for truly original designs from 
four sources well-known for mastery of specialty housing. 
If you choose a house you can help build, like one of the six 
shown here, you'll speed the process and save a bundle. 
And you'll end up with a unique home, customized to your 
family’s lifestyle. 

Although the houses in this portfolio are all shown in 
vacation settings, most could fit onto suburban or rural 
lots. Their plans are all easy for a novice builder to under- 
stand and evaluate. 

These homes grew out of the Leisure Home of the Month 
series PS launched in March 1973 with the Two-Phase Twin 
Ridge plan created by Robert Martin Engelbrecht for the 


6. PINWHEEL HOUSE, along with the Double Wedge, was 
designed by Robert Martin Engelbrecht for the V-PAC Coun- 
cil (see text above). This is one of a series of houses dubbed 
“Sixty Plus” because wings are placed at 60° to each other. 
In the case of the Pinwheel, three wings radiate from a tri- 
angular core containing a spiral staircase below a pyrami- 
dal skylight. The stair is only needed, however, if the wings 
are built over a partial or full basement; on a level site the 
wings could be erected on concrete slabs. To the right of 
the entry hall is the living room; at one end is an open 
kitchen with a dining bay. Turn left from the entry, and 
you pass a bathroom on the way to three bedrooms. 


x 7 
\ DECK —/ 


12 


ТШЕ 
ШИТ 
ji 


and 
a 
[7 jii 


pln uia 
: Н ИШИ 
| ni 
МИ fi 


V-PAC Council. The council was a group of major building- 
material manufacturers promoting quality in second-home 
design, and Engelbrecht was PS's sole source for the first 
two years' houses. By that time, the series had attracted 
the attention of many other designers specializing in vaca- 
tion housing, and PS had its pick of the best for 13 years. 
The series terminated with the March issue, and further 
publication of house plans in PS is likely to take the form 
of an annual portfolio such as this one. (I borrowed my 
headline from Engelbrecht's new plans catalog, "The Un- 
common House Collection for the Uncommon Man"—see 
ordering box.) If you've an idea for the type of designs you'd 
like to see in future portfolios, let me know.—Al Lees 
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fanciful 
fences 


you can build y 


Fences are often viewed as enclosures, not architecture. How- 
ever, the intriguing designs of these four working fences— 
three redwood and one reed—show that they can be decora- 
tive, indeed. They can also blend with the surroundings or 
sculpt sun and shade to create a quiet corner. 


By RICHARD LAYNE 
Drawings by Eugene Thompson 


ing a song of the American fence, 
S: you'll find that the harmo- 

ny's there but you're short on me- 
lodic variations. 

The harmonic line comes from the 
standard picket, board, or post-and-rail 
fences, which can supply privacy, act 
as a windbreak, or cordon off an area, 
clearly delineating mine from yours. 
They're all functional, but hardly ar- 
chitecturally arresting. There's not a 
rhapsodic melody among them. 

That's where this sampling of fan- 
ciful yet functional fences comes in. 
These four easy-to-build fences can be 
erected on level or sloped ground. And 
each features an intriguing design 
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that also influences its surroundings. 

The slat-shaded arbor built into 
fence No. 2 sculpts sun and shade to 
create a light-defined cozy area. And 
the curbside portion of the planter-box 
fence (3) holds greenery and flowers 
to integrate the yard and structure. 
A low fence, it invites a cheery greet- 
ing from passers-by. 

Which fence is right for you? If you 
only want to outline an area, consider 
the planter-box fence. The other fences 
сап all ensure privacy— your choice 
depends on your needs. 

Building a privacy fence means 
making a trade-off between ventila- 
tion and seclusion. Erect too heavy a 
structure, and you risk creating an 
airless outdoor room. But you'll need 

Continued 
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1 Four-ft.-long slat-topped sections bal- 
ance the rugged 8-ft.-long “rooftop” 
segments and admit light and air. A 
concrete collar around the sunken 
posts adds stability to the heavy fence. 
Note the alternating 1 x 2s and 1 x 6s. 


2 Oriental-like overhang's carefully 

laid slats help mold sun and shadow 

to create a restful poolside hideaway. 

The gridded c etis Danis is — ad GST 

to a lattice fence, which wraps around tb TEMAMEES —— 3 


to create a light and airy outdoor room. 
112. SLATS OK. | 
LATTICE SCZEEN 3 
4*1 ТЕЛА — 
2:0 
CLE AT 
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ZAIL 
Z«65 · | 
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12 TRIMMERS 4«4 POST COULAZ.— 


4«4 POST | | | 
2«4 RAILS — 3 Sturdy planter boxes anchor the low 


anis part of the fence. Note the mitered cleat 
| Bones top, which helps hide the nailers. The 
| SETIN higher portion of the fence, with solid- 
| GROOVES . : : 
| board bottom, ensures privacy while 
continuing the lattice pattern. 
POST CENTERS , 
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DETAIL А 


4 Fence posts are often set 8 ft. apart, 
but here they’re 3 in. closer to allow 
for panel overlap. For a finished look, 
wrap the fencing around the first post. 
Tamped-earth backfill provides suf- 
ficient support for a light fence. 


a sturdy windbreak for a wind-swept 
site. The more a fence cuts off wind, 
the stronger it must be. 

Fence No. 1, for example, is an im- 
pressive windbreak. On the other 
hand, wind filters through the reed 
fence (4), so the fence will temper a 
strong breeze but won't cut it off. This 
fence's delicate texture and structure 
help it blend in with a well-kept yard. 
If you want to create a shaded out- 
door room, consider fence No. 2, with 
its lattice canopy. 

To erect any fence on a slope, think 
in terms of building a staircase. First 
determine the structure's length. Then 
figure out how far the fence has to 
drop by calculating the distance be- 
tween the slope and the horizontal 
plane. Average that distance over the 
number of proposed panels to make 
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each step down of equal height. There 
is no prescribed step height—it must 
be matched to the grade. 

Panel fences are usually built in 
six- or eight-foot-long segments. This 
aesthetically pleasing dimension co- 
incides with precut lumber sizes, so 
you can save time and avoid waste by 
using pieces that require little cutting. 

The reed fence’s panels should also 
be a conventional length. In this case, 
though, it’s more a matter of looks 
than saving money. The fence panel 
here is '4-inch-diameter reed woven 
together with vinyl-covered steel wire 
and stapled to the frame. The designer 
purchased the six-foot-high fencing in 
15-foot-long rolls from Montgomery 
Ward; it’s also available in many lawn- 
and-garden supply stores. The 24-foot- 
long fence cost $70 to erect. 
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A word on wood care: Left untreated, 
redwood weathers to a driftwood gray. 
You can assist Mother Nature by coat- 
ing the boards with a bleaching oil or 
stain, which brings on a uniformly 
weathered look. If you prefer your red- 
wood pristine, coat the boards with a 
clear sealer. This will arrest the nat- 
ural color at a buckskin tan and allow 
the grain to show through. If your 
fence is to be in a moist, shaded area, 
buy a sealer or stain with a mildew- 
cide. A reed fence weathers to an eye- 
soothing silver-gray. 

If you’re interested in building a 
redwood fence, you might find two 
50-cent booklets from the California 
Redwood Association (591 Redwood 
Highway, Suite 3100, Mill Valley, 
Calif. 94941) helpful: “Fences” and 
“Tips for Garden Projects.” 


.. HOW 10 
dowel almost anything 


For strong, efficient joints in wood, the home craftsman often turns to 
dowels—largely because of the many commercial jigs available to aid 
precision. But for some woodworking applications, homemade jigs are 
best. The design of the particular joint determines which jig to use. 


By THOMAS H. JONES 
Drawing by Gerhard Richter 


à trong dowel joints require good 
design and careful construction. 
And when they are made proper- 

ly, dowel joints can be as strong as 
the much-harder-to-make formed joints 


DOWELED JOINTS 
FRAMING У. " 


such as mortise-and-tenon or dovetail. 

The important thing to remember 
is that the holes in the joined pieces 
must mate and be aligned perpendic- 
ular to the mating surface. The proper 
jig can help you make sure that holes 
are accurately aligned. 

Jigs come in many forms. Some are 
better at certain jobs, some at others. 


FoST-To- 
RAIL JOINTS 


SHELF ~To-SIDE Е 
JOINTS, FARTITION-To- 


TOP AND FLOOR JOINTS. 


Careful planning is vital for produc- 
ing strong dowel joints, and precise 
measurements ensure alignment (see 
table for definition of measurements A 
through E). The wide variety of dowel 
joints shown are all designed accord- 
ing to the following principles: 

1. A dowel joint requires a minimum 
of two dowels. A joint with one dowel 
would be easily twisted, leading to ei- 
ther glue-line failure or dowel fracture. 

2. The diameter of the dowels should 
be one-third to one-half the thickness 
of the wood being joined. If the pieces 
are of different thicknesses, the dimen- 
sion of the thinner piece should deter- 
mine the dowel diameter. 


3. For edge-to-edge joints, the dow- 


els should penetrate each piece 1'4 
times the thickness of the wood (with 
the thinner piece determining hole 
depth). Deeper penetration into end 
grain doesn’t add materially to joint 
strength, and deeper penetration into 
side grain results in higher stresses on 
glue line because of different expan- 
sion rates. 

4. The total depth of a pair of mat- 
ing holes should be в in. more than 
the dowel length. The last thing you 
want is a dowel butting the bottoms of 
the holes before the joint is closed. 

5. In furniture-frame construction, 
dowels in end grain should be one 


And some perform a wider variety of 
jobs than others. 

The first step in evaluating any jig 
is to sort out the applications. The 
table on the next page lists six main 
categories of jigs and indicates which 
of the joints illustrated can be made 
with a particular jig. Which jig you 

Text continued on page 108 
Turn page for comparison table 

BOARD 

EDGE-To-EDGE JOINTS 

END-TO-END JOINTS 

 END-CLAMPING 

JOINTS 


CORNER JOINTS 
(END TO SIDE) 


* RECORD 148 ONLY 


diameter clear of the edges of rectan- 
gular members and at least one-half di- 
ameter away from the sides. These 
precautions will help avoid splitting the 
wood when you assemble the joint. 
Dowels in side grain near the end of a 
piece should be two diameters clear of 
the end when possible. 

6. When doweling board ends to 
board sides, keep dowels at least two 
diameters from edges to reduce split- 
ting. Dowels in the board side must be 
close-spaced because of the short pen- 
etration into the side. 

7. Unless you have some good rea- 
son for not doing it, locate dowels on 
the long center line of a joint. 
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DOWEL OFFSET(IN)? | = | 


DOWEL JIG, HOLE SIZES (IN.) 
| Dowi-it 1000 | 
| V4, Mis, 9, Ив, VÀ 

Dowi-it 2000 

Va, 9s, 4, 716, М 

Stanley 59 

Me, V4, Эв, 38, Ив, Vo 

0.5. General 640 : 

Ye, V4, Sg, 3%, Tg, 15 


Vermont American 7910 
lA, Yis, 34 


the | 14, 316, 36, Vo, 3A, 1 


Record 148 

| V. Wis, ¥, 6 mm, 8 mm, 10 mm 
Stanley 53 (see above) 
U.S. General 840 (see above) 


- | Disston 5243 
| Va, У, 3% 
Lei 6742 
IA, Vig, th 


Record 148 (see above) 


Disston Dowel Magic | 
Va, Yis, 3% (separate jigs) - 


Wolfcraft Dowelmaster —— 
Ya, Ун, Ya, Ив, У (separate jigs) 


NOTE: Jigs are grouped according to how they locate your drill for not list prices but reflect a composite of going prices; @ indicates jobs 3 minimum dowel-center-line distance from reference edge: * minimum 
drilling initial and mating dowel holes. Some jigs appear in more than jigs can do without undue stress; maximum and minimum stock thickness dowel-center-line distance when doweling wide side of stock; * maximum 
one group because they can be used in more than one mode. Costs are — jig can hold; “minimum dowel-center-line distance from edge of stock; stock width — "No limit" applies when accessory rods are used 


Dowl-It 4000 wide-board jig (left) will 
locate dowel holes anywhere on the 
face of stock up to 12 in. wide. Wider 
stock can be accommodated if you re- 
placerods with longer 74e-in. cold-rolled 
steel rods. You could, in fact, set up the 
jig to locate dowel holes anywhere on 
a 4-by-8-ft. sheet of plywood. And the 
jig will locate а pair of holes on 34-in. 
centers, aligned along the board. 

Index marks for aligning the work 
are quite visible on this jig—unlike the 
other jigs in the Dowl-It group (see the 
table). Deep (though not as deep as the 
1000 and 2000 jigs) drill-guide holes 
help you keep the drill perpendicular 
to the work surface for smaller holes. 
The jig should be used with a drill 
press when drilling ?4- and l-in. holes 
in order to maintain drill-feed control. 
You can clamp the jig to the workpiece 
and move the drill block to positions 
across its width, or keep the block fixed 
and move the jig along workpiece. But 
the jig is awkward to use on narrow 
work (2 in. or less). 
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YOU COULD PAY TWICE AS MUCH FOR A SIMILAR UNIT AND NOT GET 


ALL THE FINE FEATURES INCLUDED IN THIS VERSATILE TRAILER! 


THIS 4x8-FT. FOLD-UP UTILITY TRAILER 


IN ONLY 2 FEET OF SPACE! 


FOLDS to a compact 5 ft. 
wide, 7 ft. high, 2 ft. deep 


Add а floor to 
haul almost anything 


Add stakes & rails 
for more versatility 


Trailer bed 
tilts for 

easy loading 
& unloading 


SAVE 45% on Freight! 

We have made shipping arrangements 
SPECIALLY for J.C. Whitney & Co. custom- 
ers. 50 for trailer you pay only actual freight 
charges LESS 45%. Freight charges will 
vary depending on where you live, We ship 
your trailer to you motor freight collect. We 
ship trailers within the continental United 
Stales only. 


WE ACCEPT VISA or MASTERCARD 


ORDER BY PHONE TOLL FREE (7 
1-800-541-4716 ¦ 
24 hours-a-day— 7 days-a-week 
J.C. Whitney & Co. • 1917-19 Archer Ave. 


Р.О. Вох 8410 * Chicago, IL 60680 


COPYRIGHT = 1986 
WARSHAWSKY & COMPANY dba J.C. WHITNEY & COMPANY 
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С. CU & MAIL 
TODAY 


This Class 1 trailer meets 


or exceeds all U.S. 


(0.0.1.) regulations 


optional 
trailer 


T Class | Coupler (2, 000-9 > 
Ib. capacity) for 1-7/8" S 
ball (not included) Sx. 


4 
Gi Never rent a trailer again! This versatile unit 


folds out to a big 4 ft. x B ft. utility trailer when- 
ever you need it. Just add a plywood floor (not 
included) and you're all set for hauling those 
heavy, bulky objects that wont fit in your vehi- 
cle—up to 1,000 Ibs. worth! Add some stakes 
and side rails (not included) for even more car- 
go-carrying capacity. You'll find this trailer is 


- useful for count- 
SPARE TIRE 


less occasions— 
moving, mon 
& WHEEL оч; -camping 


trips, construc- 
tion work, land- 
scaping, garage 
sales—you | 
think of many 
more uses your- 
self. And when 
ee daba done, it 
olds up and 
Fits our fold- -up utility stores out of the 
| trailer. 4,80 x B мо-ріу | way...in an 
tubeless tire (4-ply rat- amazingly small 
| ing) on a 4-lug steel amount of space. 
wheel. Mounts on trail- So why pay the 
er tongue— brackets high cost of trailer 
included. rentals when you 
can own this low- 
cost utility trailer? 
It will pay for itself 
in no time! 


Depariment of Transportation 


SU PER-STRONG 
A-FRAME TONGUE 


11-gauge box steel tongue has 
special A-frame design for 
greater strength, durability 

| than standard trailer tongues 


| Class safety chains (2,000 
“~  eapacity welded links with 5: hooks) 


EXTRA HAULING CAPACITY... WHENEVER YOU NEED IT! 


4 easy-roll 


solid rubber 


HOLDS UP TO 1,000 LBS., YET STORES 


uh 
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Ies 


шы С] 
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So much for so little 


This unit is loaded with features (see above) 
that you would expect to find only in trailers 
costing twice as much. Convenient tilt-bed fea- 
ture makes loading and unloading much easi- 
er. It cuts down on back-straining lifting... 
items with wheels or casters can be rolled 
right 2 onto the trailer. You can even drive up 
your ATV or garden tractor. Strang steel con- 
struction stands up to lots of wear and tear. 
Special A-frame tongue is stronger and with- 
stands more stress than standard trailer 
tongues. Heat-treated steel leaf-spring sus- 
pension assures a smooth ride. Includes wire 
harness with 16-gauge wire (all wiring is 
loomed for maximum protection). This Class 1 
trailer meets or exceeds all U.S. Department of 
Trà (cali (D.O.T.) Wn 5. 


3-YEAR LIMITED WARRANTY 
Fold-up trailers are warranted to the 
> Original purchaser for three (3) years 
against defects in materials and work- 


manship. Warranty does not apply to 

any trailer that has been subjected to 

abuse, misuse, overloading, improper 

assembly or alteration. Warranty state- 
ment included with 3 produci; 


Strong 13-gauge 
die-formed steel 
frame with baked 
enamel finish 


Large red stop/turn 
signal lights with 
amber side markers 


aa 
ms 
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f Protective 
steel 
fenders 


Нарыйа" 
dual leaf-spring 
suspension 


Stake slots 
accommodate 
2 х 4 stakes 
(not included) 


4.80 x 8 two-ply 
tubeless tires 
(4-ply rating) 


on 4-bolt 
9 demountable | 
# steel wheels with 
tapered roller 
bearings 


Folds for easy storage 
Most other utility trailers will do an adequate job 
of hauling, but they present one problem: what 
do you do with the trailer when the job is done? 
You can't put it in the house, it takes up too much 
space in the garage. and it's an eyesore out in 
your yard. This trailer solves the problem with 
its foldability. When you're through using it, уш 
can fold it down to a compact 5 ft. wide x 7 ft. 
high x 2 ft. deep. Once in the folded position, it 
can be rolled against your garage or shed wall 
using the easy-roll casters. Lightweight gosiga 
allows for easy movement. Includes an 6 ft. x 10 
ft. heavy-duty роју- 
ethylene tarp for 
protection against 
the elements. So 
order your fold-up 
trailer today... 
‘ll be amazed at 
ow much work 
and effort it will 
save you! 


Fold-up Utility Trailer. 
81—8967ЈЕ—............. ; 


Includes tarp 


Each $199.95 


Optional Trailer Tongue Stand. Keeps trailer 
level when not hooked up. 


81—B966W—. .,................. Each $9.99 


JCWHITNEY¢co. 


81—8967UE 


Day Phone 
to arrange 
delivery 


1917-19 Archer Ave. e 
Please use an additional sheet of paper if you need more space. 
O Send me your new free catalog. 


Fold-up | 
Utility Trailer 


= | Trailer 
| 81—8966W ЈЕ Tonque Stand 
gom Spare 
62-9508Y | | | Tire & Wheel 


Illinois residents add 7% sales tax. | 
Chicago residents add 8% sales tax. | 


I will pay shipping charges to driver upon delivery. 


P.O. Box 8410 


Address 


Total | City 


signature 


Chicago, IL 60680 


[_] l enclose check or money order for $ 
[C] Charge to my VISA or MasterCard 


Expiration Date 


Card Acct. No. 


(please print) 


зе ZP | Code 


The Ultimate 


with the touch 


CLOSED . OPEN 


U.S. PAT. 
4078763 


Engine Oil Drain Valve 


Your Key To Quick, Easy, Clean Oil Changes 


Replace your car's engine oil drain plug with 
the Engine Oil Drain Valve and escape the 
high cost of oil changes at the service station. 
No more hot dirty oil on your hands or clothes. 
Just turn the lever 90? to drain your engine oil. 
Return it and the valve locks closed. Cannot 
be opened accidentally. Solid brass construction. 
Sizes to fit most cars and small trucks. The 
ultimate in oil changes for only $11.95. Money 
back guarantee. 


Send check or money order to: 


OCS International 
P.O. Box 1093, Torrance, CA 90505 
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My caris a (year) — (make) 
with a (engine size) engine. 
Name —— 
Address 
, Cily State Zip 


To: OCS International 
P.O. Box 1093, Torrance, CA 90505 


Please send те. Engine Oil Drain Valve(s) at $11.95 
each plus $1.00 each for shipping and handling. California 
residents add appropriate sales tax. My check or money order 
is enclosed. 
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NEW SCIENTIFIC 


26-FUNCTION 


1 YEAR WARRANTY — 30 DAY TRIAL 


By CASIO 


IT'S SUPER LIGHTWEIGHT 

AND IT'S BUTTONLESS 

FEATURING — MODEL : 

e Touch panel access to CFX-400 || 
26 scientific functions E 

* Add, divide, subtract, multiply- 
parenthesis calculations 

* Regular time, 12/24 time 

* Auto calendar to 2079 

* Daily alarm, hourly alarm 

• 24-hour - 1/100 second stopwatch 

* Long-life battery 

* Night light 


* Accuracy to 1/2 sec. per day 


And it's SA 
only 


Black pONSUNGNE 


Never before has such a lightweight watch been so 
loaded with scientific features. All this calculating 
ability goes on your wrist: sin, cos, tan, sin", cos", | 
јап“, од, 1n, 107, ех, ху, Kawe, Xl, x?, 1/х, Oe, | 
05, DEG, RAD, GRA base-n computations and 
more. You also get 12/24 time, calendar, full-function 
stopwatch, con hourly alarms and night light. It's 
super-lightweight and has no buttons to break or 
snag. Black polysulfone model CFX-40 is only $49.95 
and dressy chrome-plated model CFX-400 is $59.95. 


1 YEAR WARRANTY — 30-DAY MONEY-BACK GUARANTEE 


800-437-4385 
| 107 Roberts St., Dept. PS-5 
Ox lhe Kun P.O. Box 67, Fargo, ND 58107 
Е Telephone (701) 232-9400 
Add $2.50 shipping or $4.50 air delivery for each watch. 
Write for a free one-year catalog subscription. 


Card Holders 
Call Toll-Free 
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How fo dowel almost anything continued 


choose depends on the type and 
amount of joinery you plan as well as 
the capabilities of the jig. 

If you anticipate doing a lot of var- 
ied doweling, I recommend the Record 
148. It is highly versatile and will 


| handle anything. 


If you only dowel occasionally, buy 
a set of dowel centers, or dowel cen- 
ters and a jig such as the Stanley 59. 
Use the centers to transfer hole loca- 
tions; use the jig to get your drill 
positioned and hold it perpendicular 
while you drill the hole. 

I think the Stanley jig is also the 


best choice for board edge-to-edge, 
frame edge-to-end, and post-to-rail 
joinery. For board-edge-to-board-side 
corner joints, Га choose the Disston 
5243. If you cant find doweling jigs 
locally, you can order them from the 
mail-order sources listed at the end 
of the text. (Check their catalogs to 
see which jigs each offers.) 

There is still a place in the shop for 
homemade doweling jigs, though not 
as much as years ago. Back when 
dowel holes were usually drilled with 
a hand-powered auger bit in a brace, 
a home-built wood jig would last a 


long time. I made one jig for drilling 
holes for adjustable shelf brackets and 
used it for project after project. 

But once I started drilling holes 
with an electric drill, I was lucky if 
the jig lasted one job. A powered bit 
tends to chew up the jig and destroy 
accuracy. So I returned to laying out 
the holes on each piece, using one of 
the more-durable, if general-purpose, 
commercially made jigs. 

The main shop-made jig you'll find 
useful today is the one-shot jig you'll 
have to discard after use. I find such 

Continued 


Deep drill-guide holes in the Dowl-It 
1000 jig (left) keep the drill perpendic- 
ular; use a drill stop to control hole 
depth. This jig positions holes along the 
center line of stock by aligning index 
marks with your pencil marks. But the 
index marks are difficult to see, so 
mating dowel holes can only be as ac- 
curate as your alignment of the jig to 
your pencil line. The jig can be tightly 
clamped without marring the wood 
surface, so it's good for boring holes 
in ends of cupped boards as shown. 
Like the Dowl-It, the Vermont Ameri- 
can 7910 jig (above) will handle stock 
up to 2 in. thick. But the jig will only 
locate holes near one edge of the stock. 


The Disston 5243 doweling jig simulta- 
neously locates mating holes in both 
pieces for edge-to-side corner joints 
(left). The jig and a matching acces- 
sory clamp hold pieces for simulta- 
neous alignment and drilling of mat- 
ing holes. For edge-to-side corner joint, 
boards are clamped in the jig and ac- 
cessory clamp and clamped to the 
bench. Clamp and jig are moved one 
at a time to new positions. The easy-to- 
use set locates accurate mating holes. 
Like the Disston jig, the Leichtung 
6742 dowel jig (above) simultaneously 
locates mating holes. But it's not as 
easy to operate as the Disston because 
it has T-spacers instead of a clamp. 


91986 


...сап now be duplicated at home! 


You deserve the best. Now you can have it. 


Cross country skiing is rated the number one cardiovascular and 
muscle toning exercise in the world. It's better than running. Better 
than exercise cycles, or rowing machines. Even better than swim- 
ming! 


The unique design of Fit 1 duplicates cross country skiing. It firms 
and tones every major muscle group in your body. And it gives you 
the best cardiovascular workout available. 


Fit 1 features variable resistance settings for arm and leg move- 
ments. It can challenge you no matter what your level of fitness. Du- 
plicate the resistance of a casual glide across a flat Пеја... or a tough 
trek through the Rockies. 


The electronic console provides immediate feedback on your 
heart rate, speed, distance traveled and elapsed time. Data that 
guarantees you're getting the maximum cardiovascular workout in 
the minimum amount of time. 


Fit 1 can get you in the best shape of your life. All on one simple 
machine that's designed, engineered, and made in the U.S.A. 


To learn more on how you can enjoy the number one fitness 
exercise in vour home, call anytime for our free brochure. 


JET 


for those who demand the best 
1400 Raff Rd. SW • Canton, Ohio 44750 
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1-800-453-1212 


Ask for operator 77 


Free 


Famous hi- "fec h 


A very special 
| guide to what 
\ the exciting world 
\ of computer and 
electronics kit- 
building can 

do for you. 


The informative Heathkit Catalog shows 
| you more than 450 exciting electronic prod- 
ucts that will challenge, instruct, and enter- 
tain you. You'll find countless kits that you 
can build and enjoy, from computers and 
robots to color 

tv's and a variety of 
home products. 
And each is backed 
by our years of 
experience and 


our promise, 
"We wont let 
you fail" 
== 
|ВМ-РС d б 
Compatible Expandable 
Computers 


HERO* 2000 
Educational 
Robot and 

Courseware 


Precision 
Test 
Instruments 


Electronic 
Keyless 
Doorlock 


Amateur Radio Terminal 
Node Controller 


Send NOW for 
your FREE | 
Heathkit Catalog. 


Send to: Heath Company, Dept 016-412 
Benton Harbor, Michigan 49022 


= d E 
D | 
З 
a 

DL 585 И 


О 
= 


State Zip. 
A subsidiary of Zenith Electronics Corporation CL-784H1 | 


— | Heathkit ни 
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jigs especially useful when I’m mak- 
ing recessed post-and-rail (or leg-and- 
apron) joinery. With these joints, 
there's no place to hide or correct 
minor hole-locating errors you might 
make. So even if the jig lasts only for 


| the one job, it's worth it to produce a 


neat, precisely aligned joint. 

There is one secret for making a 
successful and accurate dowel jig: De- 
sign the jig so you drill through it in 


| one direction for the first set of holes 


How їо dowel almost anything continued 


and in the other direction for the mat- 
ing holes. This way, minor errors in 
hole location are self-correcting, and 
the only real accuracy requirement is 
that the holes be drilled perpendicu- 
lar to the face of the jig. 

If you want to make your own dowel 
pegs, use birch dowel sticks, but buy 
carefully. Use calipers to check diam- 
eters—they may differ from end to 
end, and some sticks may not even be 
round. 


Record 148 doweling jig handles just 
about any doweling joint efficiently. To 
make a carcass corner joint, the jig is 
first clamped across the side of the 
workpiece. Fences are set against the 
end of the board, and holes are drilled 
in the side. Without changing the jig 
adjustments, it’s moved to the second 
workpiece (left) to drill mating holes 
in board end. Fences are now set 
against side of board. The jig comes 
with two bushing carriers; additional 
carriers can be obtained so you can 
drill as many holes as you want in one 
shot. As supplied, it will accommodate 
boards up to 6 in. wide. Rods are avail- 
able for 12- and 18-in. capacity, but you 
can get 4-ft. capacity with %-in. cold- 
rolled steel rods. The jig also works for 
miter-joint doweling. 


Screw-in bushings on the Dowl-It 2000 
(left) let you simultaneously align two 
adjacent dowel holes on the workpiece. 
This jig is primarily intended for fram- 
ing and board-edge doweling, and the 
bushings are drilled for 'A-, 51в-, and 
%-in, bits. Like the Dowl-It 1000, the 
jig has deep drill-guide holes that pre- 
vent the drill from wandering from the 
vertical. And the jig can be tightly 
clamped to the work without much 
chance of marring the surface: Setup 
is more difficult than with other jigs. 
Hole positions along the center line are 
located by aligning index marks with 
pencil marks or by sighting through 
the drill hole. It is hard to see the jig's 
index marks; sighting through the dark 
drill hole is also difficult. 


Dowel centers are the simplest and 
least-expensive type of doweling jig. In- 
serted into holes drilled in the first 
workpiece (left), the pointed dowel cen- 
ters mark where to drill mating holes 
in a second workpiece pressed against 
the first. Dowel centers can be bought 
in sets of different sizes (you will need 
at least two of each size to use them 
effectively), or you can buy them by the 
dozen in a single size. 

When using dowel centers, drill the 
holes in end grain first. If a drill is 
going to wander, it's more likely to do 
so in end grain than in side grain. Use 
clamped scrape fences or a square as 
shown to accurately align workpieces. 
Then press them together to mark the 
centers where you'll drill mating holes. 


| Send For FREE Details Today! ФД 


Homeowners! = 
7 Ways Better Than 
Ordinary Lawn Mowers! 


Garden Way's New TUFF-CUT is the perfect alternative 
| 


to ordinary walk-behind mowers & expensive “riders”! 
e Easy to Handle — Big, easy-rolling 
powered wheels handle slopes, obstacles, and 
rough ground with ease. 
e Extra Power — No more annoy- 
ing hesitation or stalling in heavy grass. gf | EE 
e Faster — The wider mowing path Д EU uA 
and easy maneuvering help get your veg ; 
lawn done in record time. 
e Find out all seven = 
ways the TUFF-CUT is 7 a = A ________ 
superior to ordinary Ф ~ ie E" اتا‎ 


mowers — send for TROY-BILT. 


| FREE DETAILS Today! _ Roto Tillers - 
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that make mowing § and limited-time FREE BONUS offer now in i 
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a dreaded chore! 


| PA Garden Way Mfg. Co. Dept. A282B 3 11 | 
P | Never again struggle 102nd St. & 9th Ave., Troy, NY 12180 
Ж, N with poorly made, VES! Please send all the exciting facts about 
we XA Garden Way's TUFF-CUT High Wheel Mower, 
RAN undependable mowers including prices, models, Special Savings Offer 


Name 


(1986 Garden Way Inc. Address 


| -———— ا‎ ————— 
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Ап outstanding watch value: on land, at sea, and underwater . 


Navigator" Watch 


Now, with new ratcheted safety ¢ 49 95* 
bezel, and still only — 

*But read the ad for an even better deal! 

We this watch to work, to play, to swim and dive. The Navi- 

: gator™ Watch is powered by a sophisticated, ultra-accurate 
Japanese quartz movement. It has both a luminous anal 

dial and an LCD display. This is especially helpful when 

you are far away from home and want to have time in 

E | two zones. The LCD display shows time continuously 

— in 12-hr. or 24-hr. mode. Push the button and you 

авышу day and date. There is a subtle а insistent alarm 

and a switchable hour! time signal. The stopwatch/ 

келке reads 10 | secs. and has “interrupt” and 

F Pap’ modes. A light switch illuminates the display. 

E The Navigator" Watch is totally executed in black 

metal, including the linked, stainless steel band. It is water- 

ie new, exclusive ratcheted safety bezel 


E proof to 150 ft. 


| prevents 


vanced chip 
planned. 


that steers the Ve 


u from staying underwater longer than you had 
e crystal is "mineral glass—it will never scratch. 


many functions gi 
of the Navigator" ' 
Witch is powered 
one tiny mer- 
Cut dowels to length and chamfer Rn cell. It should 

, \ last at least one year 
the ends. You dont have to roughen жеде e 
the dowel to get today’s glues to stick, replaced. 


but saw a kerf down one side so ex- 
cess glue can escape. FOR FASTEST SERVICE, ORDER 


TOLL FREE (800) 431-9003 
24 hours a day, 7 days a week 


Please give order #1015B269. If you prefer, mail 
check or card authorization and expiration date. We 
need daytime phone for all orders and issuing bank 
for charge orders. We cannot ship without this in- 
formation. UPS/insurance: $5.95 for one Navigator™ 
Watch, $6.95 for three. Add sales tax for CA deliv- 
ery. You have 30-day return and one year warranty. 


We import these outstanding watches directly in large 
quantities and are able to offer them for just $49.95. Nation- 
al catalog houses offer the identical watch for $120 or more, 
and that's without the exclusive safety bezel. But here is an 
even better deal: Buy two for $99.90, and we'll send you a 
third one absolutely FREE, with our compliments. Take 
advantage of this outstanding offer while it is available. 
Note: For quantity orders (100+) with your compa- 
ny logo on the dial, call Mr. Gerard at (415) 543-6570 
or write him at the address below. 


haverhilis 


since 1967 
131 Townsend Street, San Francisco, CA 94107 


WHERE TO GET DOWELING JIGS 

Constantine, 2050 Eastchester Rd., Bronx МУ 10461; Crafts- 
man Wood Service Co., 1735 W. Cortland Ct., Addison IL 
60101; The Fine Tool Shops, 20 Backus Ave., Danbury CT 
06810; Leichtung, 4944 Commerce Pkwy., Cleveland OH 
44128; U.S. General Supply, 100 Commercial St., Plain- 
view NY 11803; Woodcraft Supply Corp., Box 4000, Wo- 
burn MA 01888; The Woodworkers' Store, 21801 Industrial 
Blvd., Rogers MN 55374 


Turn page for more on dowel jigs 
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Both the Disston Dowel Magic Jig 
(above) and Wolfcraft Dowelmaster 
(above, far right) are hand-held against 
the work edge by the clamping action 
of protruding posts. You visually align 
the jig by sighting a pencil mark 
through the drill bushing. But accuracy 


ensure accuracy. A homemade jig for 
making recessed post-to-rail joints has 
dowel-hole locations offset to avoid in- 


112 | POPULAR SCIENCE 


How to dowel almost anythin 


For difficult jobs, shop-made jigs can 


Continued 


depends on your ability to hold the tool 
flat against the workpiece. 

To align the jigs for drilling mating 
holes, dowels are inserted in the drilled 
holes, and the second workpiece is 
aligned and clamped under the drilled 
workpiece (above center). An adjusta- 


i id Ek Ми 
ble guide fits over the dowel to aid 
alignment. But the slot in the Disston 
unit tested was Узг in. oversize on the 
¥e-in. jig—enough to cause problems. 
The Wolfcraft jig can be used for dril- 
ling off-center-line holes in posts, a job 
I wouldn’t try with the Dowel Magic. 


The versatile Stanley 59 jig can locate 
holes anywhere on the workpiece sur- 
face. It’s ideal for making post-to-frame 
joints where dowel holes are not all on 
workpiece center lines (above). The 
well-made jig has a calibrated scale for 
hole location, making it easy to posi- 
tion and drill multiple holes across 
work at one jig location. Removable 
drill bushings can be raised for mark 
visibility, then lowered for drill guid- 
ance without changing the setting. 


LI 


terference inside the post. The jig is 


first used for drilling holes in the post 
(far left) and then for drilling holes in 
the rail (left). To make carcass corner 


Using the Stanley jig with a drill press 
(left) to ensure that holes are perpen- 
dicular to the joint-mating surface is 
an almost-foolproof way to produce ac- 
curate dowel holes. Like the Stanley, 
the U.S. General 840 doweling jig 
(above right) can locate holes any- 
where on surface of work relative to 
the edge. The well-made jig has a cali- 
brated scale for hole location; multiple 
holes can be accurately positioned and 
drilled across work at one jig location. 


joints, a shop-made jig is used for drill- 
ing holes in the end of workpiece (right) 
and drilling mating holes in the side of 
second piece (far right). 


Now you can 
have Lifetime 
Security ina | 
CASH business 
where you can 
easily make up 


to $200.00 per 


day and more 


Find out how ... - 
... Send NOW for your , 


FREE Lifetime Security Fact Kit 


Your FREE Lifetime Security Fact Kit tells you 
how to make $18.00 to $30.00 an hour in your own 
Foley-Belsaw Full-Service Saw and Tool Sharpening 
Business. Your FREE Fact Kit explains how you can: 


— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear cash profit. 


And it is so easy to learn. Foley-Belsaw gives you 
all the facts and instructions. No previous experience 
or special training is necessary. All you need is the de- 
sire and ambition to be your own boss. Foley-Belsaw 
tells you everything you need to know to be 
successful. 

Ihere's plenty of business where you live to keep 
you busy. It doesn't matter whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
to earn a steady income. You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Foley-Belsaw Full-Service 
Sharpening Business can provide... 

... CASH for future security or supplemental 

income 

... CASH for travel, vacations, fishing trips 

... CASH for the things you've always wanted! 


And you'll be able to set your own hours and not 


e 


iip pode! 
Ense 


have to worry about layoffs and strikes. There are no 
franchise fees. Best of all—age or physical condition 
is no barrier—any age person can succeed. 

You can be like Steve Taylor of Brookville, Ohio, 
who told us: 


*... the first year I grossed $21,000.00.” 
Or James B. Jones, of Albuquerque, NM who reported: 


“This past summer my sales and service amounted 
to almost $6,000.00 a month.” 

But you've got to get the FACTS before you can 
get started. So WRITE NOW for your FREE Lifetime 
Security Fact Kit. Its yours to keep with NO 
OBLIGATION. The Foley-Belsaw Company 


20260 Field Building 
Kansas City, Missouri 64111 


‚ LIFETIME 
^ SECURITY 
FACT KIT 


[-__- Se раа ee ee ee __ "|| el и LE Бас ЫЕЕЕ РА | 

The Foley-Belsaw Company m 

20260 Field Building _ | 
| Kansas City, Missouri 64111 || 
|| | ] YES, | want to know more! Please rush | 

my FREE Lifetime Security Fact Kit. 

| No obligation 
| Мате [ 
- Address | 
| City State Zip | 


Suntan Discovery ! 


PRO ТАП: 


SUNSYSTEM 
with Turbokit™ 


Years of medical research and 
to give YOU the fastest and easiest 
suntan ... without buming * 


FREE 30-day HOME TRIAL 


We GUARANTEE THE NEW Pro Tan 
Turbo Sunsystem to be the most 
way to a glorious suntan or YOUR 

MONEY BACK. 


$1299 Value EXCLUSIVE FEATURES: 
Introductory Sale Price * lurbokit stimulates faster tanning 


* High speed "no bum” НАЛА lamps " 
799 


e Hide-a-way in a 9" wide space 
Sale ends 5/1/86 


• Use with your bed or couch 
* Uses HALF the power of competitor 
FREE 30-day Home Trial 
бы My شت‎ | 
FREE Full-color Pro Tan 6000KL brochure ... Dealer inquiries Invited | 


| س 
WELT ... Innovative Products Since 1938‏ 
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starter cords? +} 


Start your power 
equipment with 
SPIN START... 


End the strain and 
frustration of starter & 
cord pulling forever! У 


2 NEW MODELS ag 
FOR 1986 A. 


The SPIN START system enables engines to be 

started electrically with a 3/8" drill, while still main- 

taining the use of the manual starting cord. 

Let your drill do the work. Most 3/8" drills will spin a 

typical engine over 20 revolutions in just 2 seconds! — 

Stubborn engines start easily. 

Use SPIN START to get all the advantages of a battery- 

start system at a fraction of the cost... 

e Cold or flooded engines start quickly and effortlessly 

• Easily start equipment that is hard starting due to in- 
frequent use such as tillers, snowthrowers, etc. 

• Use as a back-up for battery-start engines 

• Perfect for people with health limitations 

Each SPIN START kit comes with fully illustrated, 

step-by-step instructions for easy installation. 

Model 55-1 ($21.00) —Fits all Briggs & Stratton, Lawn- 

Boy, and Tecumseh (Sears) vertical shaft engines 

equipped with a vertical-pull starting cord. Can also be 

used on battery-start engines of the same makes. 

Model 88-2 ($22.50) —Fits Briggs & Stratton engines 

only, both horizontal and vertical shaft, 2 thru 8 hp, 

equipped with a side-pull starting cord. 

Model 55-3 ($29.50)—Fits Tecumseh (Sears) en- 

gines only, both horizontal and vertical shaft, 2 thru 7 

hp, equipped with a side-pull starting cord. 


FULL MONEY BACK GUARANTEE 


To order add $2.50 S&H and send check or m.o. to: 


SPIN START, 10802 E. 24 Hwy., Dept SP, 
P.O. Box 8688, Sugar Creek, Missouri 64054 
Мо. res. add sales tax: 55-1 $1.20, 55-2 $1.28, 55-3 $1.69 
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Chunnel for the channel 


Continued. from e 84] 


finish, said project engineers I talked 
with. The trick is to lay out survey 
lines across the channel above ground, 
then use these to align lasers that help 
steer the drilling machines. 


Because a laser beam is perfectly | 
straight and spreads very little over | 


many miles, it has become a useful 
tool for guiding tunnel-drilling ma- 
chines. Normally, the drill operator 
watches where a laser beam falls in 
front of the tunneling machine after 
it passes through a set of cross hairs 
in the rear. The operator keeps the 
beam centered by adjusting support 
legs as drilling progresses. 

But clouds of dust and strong vibra- 


tions make this centering job tough. | 


So automatic-steering systems have 
been developed in which the guiding 
laser beam hits a light-sensitive panel 
of photodiodes. A microcomputer in 
the system then calculates the ma- 


| chine's position to within a few inches 


and makes necessary corrections. 
“With lasers," says John Taberner, en- 
gineering director of the British tun- 
nel group, “you can have a tolerance 


| of, say, two centimeters whether you're 
| going one mile or ten miles." 


Tunnels for cars? 


One unresolved problem of the proj- 
ect involves drive-through automobile 
tunnels. The current plans don't call 
for any; all vehicles travel on special 
shuttle trains. But the agreement be- 
tween the British and French govern- 
ments says that the tunnel group must 
build a car tunnel before the year 2000 
or lose its monopoly. 

Whether that can be done is uncer- 
tain. The tunnel group studied a drive- 
through tunnel and concluded that— 
at least for now—it isn't feasible. 
There are two reasons. First: "A road 
tunnel with sufficient safety for two 
lanes must be in excess of thirty-three 


feet in diameter,” says Kirkland. But | 


the chalk tunneling layer thins near 
the center and the French side, so tun- 
nel walls may not have enough struc- 
tural support overhead, or be too close 
to the soft clay layer below. 

Second, technology can't yet over- 
come the smog caused by vehicles mov- 
ing at slow speeds for safety. "You 
would have to have massive injections 
of air into the tunnel that would re- 
sult in winds of some seventy miles 
per hour," explains Gordon. 

Still, the tunnel group plans to 
probe the thickness of the chalk layer 
as the Chunnel is built to see whether 
it could support 33-foot car tunnels. 
^We could also pretreat the ground as 
we go though this time," says Taber- 
ner. "Then the decision to build a road 
tunnel could be made later on the 


| basis of available traffic." 


MUST LIQUIDATE 


FAR BELOW DEALER COST! 


PROGRAMMABLE 
PHONE/CLOCK 


for convenient speed dialing! 

Superior quality throughout except the 
battery compartment lid does not close as 
easily as it should. That's the reason for 
our extremely low liquidation price! It's 
LESS THAN HALF of normal dealer cost! 
A fantastic bargain on famous brand of 
phone/clock for home or office! 


© Works on Pulse or Tone dialing systems. 

Ө Press button for Police, Fire or Doctor. 

6 9 other one-touch dialing buttons you 
label with names of individuals. 

© MUTE button for private side conversa- 
tion on your end of line. 

© HOLD button for brief interruptions. 

€ Automatic redial of last number you 
manually dialed. 

© Single line phone; can be used on desk 
or mounted on wall. 

e Built-in LCD alarm clock shows exact 
time, date, time length of call. 

© Ringer adjustment for hi/low/ off. 

9 Uses 4 AA batteries (not included). 
One year limited factory warranty! 

Mfr. List: 3179.95 


Item H-1193-8040-008 Ship, handling: $5.00 


Credit card customers can === 

order by phone, 24 hours — ) zn | 

a day, 7 days a week. ا س‎ | 
Toll-Free: 1-800-328-0609 


"а Your check is welcome! 
Saat Мо delays in orders paid by check. 


Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 


C.O.M.B. Direct Marketing Corp. Нет Н-1193 
14605 28th Ave. N./Minneapolis, MN 55441-3397 


| send. Programmable Phone(s) Кет H-1193-8040- 


008 at $49 each plus $5 each for shipping, handling. 


| (Minnesota residents add 696 sales tax. Allow 3-4 weeks 


for delivery. Sorry, no C.O.D. orders.) 

[1 My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck.) 

Charge to my: О MasterCard, O VISA® 

Nag mg E ы "БИ 


| PLEASE PRINT CLEARLY 


Name 
Address 
City 
Ee | 
Phone 


Sign Here 


C.O.M = В. Direct Marketing Corp. 


Authorized Liquidator 
14606 28th Avenue North 
Minneapolis, Minnesota 55441-3397 


Word machines 


[Continued from page 94] 


On typewriter models with a Spell- | 


Right feature, the “code” and D keys 
activate the typewriter’s dictionary 
(35,000 or 50,000 words with a 300- 
word customized dictionary, depending 
on the model). Now as you type, the 
clever system looks over your shoul- 
der: Type a word (or even part of a 
word) that's not in its dictignary, and 
you are signaled with a beep. 

The PWP works well—like a smart 
typewriter with a large screen—but 
because it uses a standard keyboard, 
the true editing features of the word 
processor must be done at the out- 
board key pad. 

To delete a block of text, you use 
the key pad's cursor and "marker" but- 
tons to highlight the text. Then, re- 
turning to the typewriter's keyboard, 
press the "correct" key. It's simple and 
fast once you're used to it, but it was 
awkward for me. It seemed my hands 
were always in motion whenever I 
wanted to search, move, or copy text. 

"That's no problem," said PWP user 
Frimmer, criticizing my key-pad com- 
ment when I mentioned it. "You're 
simply used to a computer." 


A computer? 


Although Magnavox and Smith Co- 
rona are quick to point out that these 
machines are not computers, both 
compare favorably with many home 
computers I've tried. But word ma- 
chines are inflexible: You can't change 
the word-processing software for a 
newer version or do programming or 
spread-sheet work as you can on a 
computer. For sheer word-processing 
power, though, word machines are 
exceptional devices. Would I choose 
one over the other? 

The Videowriter has more sophisti- 
cated word-processing abilities than 
the PWP Its help screens, split screen, 
and clever word-matching spelling 
checker are impressive. As a replace- 
ment for the old Underwood at home, 
it’s an excellent choice. 

For more heavy-duty home or office- 
related work, the Smith Corona has 
a slight edge. Its editing operations 
are a bit faster because changes occur 
only in memory and are not automat- 
ically saved as on the Videowriter. The 
lack of help screens with a dedicated 
“do” button saves the experienced op- 
erator time. Also, for small work such 


as envelopes, notes, or labels, the PWP | 
can be switched off: For those jobs, you | 


simply use the typewriter. 
Could this be a successful new prod- 
uct category? "ГП never go back to a 


typewriter again,” says Frimmer. | 


MANUFACTURERS’ ADDRESSES 
Magnavox/N. А. P. Consumer Electronics Corp., 1-40 Straw 


Plains Pike, Box 6950, Knoxville TN 37914; Smith Corona, 
65 Locust Ave., New Canaan CT 06840 


FAMILY OF SEVEN CUTS 
HOT WATER BILLS IN HALF!" 


Tankless Heater Provides Endless Hot Water 


The Hughson family of Pennsylvania 


The Hughson family 
just took 7 showers in 
a row — the 7th was 
as hot as the first — 
and they're saying 
hundreds on their hot 
water bills too. 


Sound, Simple, Money-Saving Idea 


Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of the 
tank itself and into your storage or crawl 
space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing in a 
tank, why not eliminate the tank? And, 
that's just what Thermar™ has done. In its 
place we have developed a tiny, super 
powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU 
USE IT. A microswitch on the unit auto- 
matically turns on the moment hot water is 
needed. Then a continuous stream of 
delightful, sparkling hot water flows from 
the tap for shower or wash basin. IMAGINE 
— as much hot water as you want — 
produced in a never-ending stream as long 
as you need it. 

The ordinary Tank-Type Hot Water 
Heater is the most “Energy Costly” appli- 
ance in your home. In this day of rising 


THERM 

CORPORATION 

• Americas Leader in Tankless ed 

e Featured in Popular Science Magaz 

qu 

e Seen on Television: _ | 

e Member — Gas Appliance | 
Manufacturer's Association Inc. 


* 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW 


costs and energy consciousness, a new 
THERMAR™ TANKLESS INSTANT HEATER 
Should be considered by everyone inter- 
ested in Saving money and saving energy. 
THERMAR™ — 


En gcc S te i 


TANKLESS 


STORAGE TANK 


ANNUS S ( Sig 


Tankless design is 
small in size, n't 
Store heated water — | 
but creates it on de- | 
mand. Uses no energy 
until you need hot | 
away. Tank can also water. Can produce 
"run out" of heated 120 gallons and more 
waler when needed. an houri 


Storage tanks keep 
large volumes of wa- 
ter heated ... all the 
time. Tank cycles on 
and off 24 hrs. a day 
— even when you're 


U.L. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 


You'll recover the initial costs many times 
over in fuel savings asthe years pass. And, 
you'll enjoy a lifetime of hot water — 
shower after shower after shower! 


Savings will depend upon local cost of fuel, type of fuel 
used, condition, age and type ol present heater equipment. 


Call Toll Free A^ 


P" T TI FI к х | шш шш LIB 


+, | JOHNSON POWER TECH Pa 
i THERMAR ; мал centen 15991590805 С" 
| | Connecticut Residents Call г 
= TRUMBULL, CT 06611-0398 459-0055 

| would like to cut my hot water heating bills in half! Please RUSH your FREE catalog of THERMAR™ - 
INSTANT, TANKLESS HEATERS. Include details of the absolutely unique 10 year guarantee and у 
lifetime rebuilding option. | understand that | am under no obligation to buy. " 
| & 
NAME - | 
please print || 
ADDRESS PHONE - 
I 
CITY STATE ZIP : 
Я | 


Canadian Residents send to: 56 Bramsteele Ad., Suite B, ampton, Ontario L6W3N4 | | 
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Spaceplane (Continued from page 78) 


look promising, then test in wind tun- 
nels. Instead of build and test, build 
and test, we can converge on a solu- 
tion much more rapidly.” 

The final design will be a delicate 
balance between airframe and engine 
design. “If the aerodynamicists want 
to change the spaceplane's body to get 
better performance, it could degrade 
the performance of the engine," said 
NASA's Couch. "There has to be a lot 
of cross talk here." 

Tentative aerospaceplane designs al- 


ready exist, prepared by aerospace 
companies under study contracts per- 
formed in recent years for the Air Force 
(see illustrations). Actual in-flight data 
are also being analyzed today. The 
space shuttle Columbia carried three 
experiments directly related to aero- 
spaceplane research during its Jan- 
uary mission. Each was activated 
during its descent from orbit. The shut- 
tle was fitted with a new nose cap con- 
taining cruciform orifices to provide 
continuous pressure readings as it 


dropped from space to ground, with an 
infrared-sensor system to record a com- 
plete temperature map of its lee-side 
body and wing during hypersonic flight 
and with a mass spectrometer to sam- 
ple the upper atmosphere. “We need 
this information to develop a real-time 
entry air data system that will auto- 
matically record the conditions in 
which a spaceplane or shuttle is fly- 
ing," Couch told me. 

Another "tall pole of technology" 
— favored Washington jargon for ma- 


jor areas still needing extensive re- 
search and development—remains to 
be climbed. It is developing the light- 
weight, high-strength materials 
| needed to let an aerospaceplane sur- 
vive the extreme temperatures and 
pressures it will encounter. 
"Materials research will concentrate 
on extending the current state of the 
art on composites like carbon-carbon 
or carbon connected with something 
light like beryllium," the White House 
expert told me. "Those materials are 
available today as laboratory test 


Important news to the millions of 
Arrow T-50, T-50M, T-55 Staple oun 


users all over America! 
(as well as millions of future users!) 


NOW you can greatly 
EXPAND the н | 

usefulness of your Je E piesa. inai mat in и rar bti эм, 
Arr OW Staple Gun am — — BÓ | That means no breakthrough is 
with th e i ng p ni ous | | ыд P^ | needed. “We can base our work on ex- 


isting materials and concentrate on 
| further improvements,” Rankine said. 


Not too small, but not too big 


The development schedule agreed to 
by the Air Force, Navy, and NASA calls 
for the current phase to last three years 
* | and to include wind-tunnel testing of 
_ | both scramjet engines and some pre- 
| liminary airframe designs. If scientists 

and engineers succeed in climbing 
those tall poles, the team will ask the 
Reagan administration and Congress 
for funds to build a one-of-a-kind re- 
search aircraft. It could begin hyper- 
sonic flights in the early 1990s. 

“The research aircraft has to be large 
enough to demonstrate the technolo- 
gies, and small enough so it’s not too 
expensive,’ Couch said. 

Such a craft could be the most excit- 
ing X-type machine since the fabled 
X-15. Its materials, shape, and engines 
will be the true forerunners of an op- 
erational aerospaceplane. 

"It's the only way to demonstrate the 
things you can't do on the ground 
— propulsion above Mach 7 and behav- 
ior of full-size thermal components, 
systems, and materials," Couch said. 

If that phase stays on schedule, plans 
for an operational aerospaceplane 
—with the potential for both commer- 
cial and military use—could be laid 
before Congress in 1995. 

“What we're talking about here is 
an airplane," Couch said. "It's just one 
that flies higher and faster. People can 
understand the benefits of that." 


ATTACHMENT 


Instantly converts 
the Arrow T-50, T-50M, 
T-55 Staple Gun into 

a multi-purpose 
fastening tool! 


For use on gutters, leaders, 
downspouts, ceramic tile, 
hollow doors, auto repair, 
light marine hardware, 
conduit for wire, shelving, 
pictures, wall fixtures, 
closet hardware, bathroom 
hardware, indoor plant 
hardware, etc. 


Shoots 


a tight gripping 
Xpando fastener in 


wood, masonry, metal, hollow doors 


тетт Screws, nails, rivets, ‘anchors. 
Grip Ranges de Available at All Leading Hardware Home Center 


available in " ® and Discount Department Stores Everywhere. 


1/8”, 1/4", 

7/16", 5/4" 

5/4"HD and 
7/8"HD. 


ArRraRaw FASTENER COMPANY INC. 


271 Mayhill Street, Saddle Brook, N.J. 07662 
In Canada: 6505 Metropolitan Bivd. East, Montreal HiP 1X9 Quebec 
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The comfortable Microtech Flea and Tick Collar, the alternative to poisons & powders for flea control. 


NO MORE POISONS 
Fleas gone in five days or 
your money back. 


“Introducing the Microtech™ Flea Collar, the revolutionary new breakthrough in flea control” 


ut the Microtech™ Flea Col- 

lar on your dog or cat and 

throw away your poisons. 72 hours 

later you will forget your pet ever 
had fleas. ; 

It's that easy. Once every 6 months 

you change the battery. That's it! 


HOW DOES IT WORK? 


The Microtech™ Flea Collar uses 
PMBC™ (Pulsed Modulated Burst 
Circuit), fancy words, but one of 
the Microtech™ engineers explain- 
ed it this way: 

Have you ever found yourself 
near a loud siren or alarm? Didn't 
you want to get away from the 
noise? Now multiply this effect 
several times and you'll have an 
idea of what is happening to the 
fleas. FLEAS CAN'T STAND IT! 
THEY’ VE GOT TO GET OUT! 
And they do. 


WHO TESTED ITS 
EFFECTIVENESS? 


Hundreds of tests were conducted 
under various weather conditions, 
and the results were consistent and 
dramatic. Veterinarians conducted 
extensive tests and the units worked 
to their satisfaction. 


IS IT SAFE? 


In over 1 year of testing, no 
adverse reactions were reported. 
The frequency of waves put out are 
tuned to the perception of fleas and 


are fully out of the range of human 
and dog hearing. Yet it is as loud as 
standing next to a jackhammer for 
pests, and there is no shock hazard 
when wet or dry. 

Compare this to the poisons and 
chemicals in conventional flea col- 
lars, shampoos and sprays, or to the 
side effects that certain drugs for 
flea treatment can have on your 
dog, not to mention the effects 
these poisons may have on you or 
your children. 


IS IT EASY? 


Unless you enjoy: 

- chasing your pet for hours every 
week to bathe him 

- seeing him roll around in the dirt 
after every bath 

* hassling with chemicals and 
powders 
Then the Microtech™ Flea Col- 

lar is for you. 


WHAT ABOUT IT 
GETTING WET? 


If your dog swims or gets caught 
in the rain the Microtech™ collar 
will shut off until dry. Water will 
not harm it in any way. 


IS THERE ANYTHING 
ELSE TO BUY? 


No. Microtech™ is supplied 
complete with a durable nylon col- 
lar, long life Duracell lithium bat- 
teries and a 1 year limited warranty. 


WHAT'S MY GUARANTEE? 


The Microtech™ Flea Collar is 
very sturdy, made for and tested 
on active pets. It comes with a 
manufacturer's 1 year warranty. 

If you are not completely satis- 
fied with the reduction in fleas 
within 30 days, you may return 
the unit for a full refund. 

We're sure that if you consult 
with your dog he will be more 
than happy to give the Micro- 
tech?" Flea Collar a try. 
PRICE: $59.95 Plus $3.50 shipping 


TO ORDER: 

CALL TOLL FREE | 
1-800-327-1992 
Hours: M - F 10 AM - 9 РМ 

in Florida 305-594-4322 


Use your MasterCard, Visa, 
or American Express 


^ 
1 | 
MasterCard 


TO ORDER THROUGH 
MAIL SEND TO: 

IVS, Dept PS-3 

6914 N.W. 46 Street 

Miami, Florida 33166 

SEND CHECK OR 
MONEY ORDER FOR 


$59.95 Plus $3.50 
Shipping and Handling 
($63.45 Total) 


Florida residents add 5% tax...make 
sure to include your mailing address! 


Drac En 
VISA 
Ес] 


WE BRING THE WARMTH 
OF THE SUN TO YOU 


HANSOLAR TA-3 SOLAR 
SPACE HEATING SYSTEM. 


«Simple do-it-yourself 
installation. 

eFree, clean heat 

eModular design 

eFully automatic—no maintenance 

eCuts your heating bills 

•Рооғ or side wall mount 

Send $1 for our complete 

solar information kit with 

free solar siting test. 

HANSON ENERCY PRODUCTS, INC. 

10 River Road 


Newcastle, Maine 04553 
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Pour custom castings! 


Rediscover the secrets of 
early craftsmen! 


You can melt metal, pour castings, and a whole lot more! 

Electroplate! Tan hides! Make paper! Spin metal! Rewind 
motors! You can! At a low cost! Learn steam engine design, 
locksmithing, hydraulics, blacksmithing, and much more. Ex- 
tract power from common auto alternators. 
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relatively safe. Cast works of art, machine prices, and fair dealing. Highest quality books. 
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today! ($3.00 foreign airmail) to cover fast first class 
postage and handling. Send a dollar and see 
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Rediscover “low-tech craftsmanship that | 
died out decades ago. You don't need expen- Name 
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Push-pull windmill 
[Continued from page 87] 


speculates, by religious zeal—threat- 
ened, then acted. "They smashed it 
several times,” he says, wincing. “Again 


| and again I rebuilt it, but they kept 
| coming after it. Finally, I moved to 
| Chicago.” 


Other projects are in the works, 
though. One, scheduled for 1986, is a 
16-foot-high, 50-kW unit for a turkey 
farmer who has a $1,000-a-month elec- 


| tric bill. At $50,000, Herrmann cal- 
| culates, electrical production over the 


windmill's lifetime will run about four 
cents per kW. Another project is a pro- 
totype turbine that he plans to build 
atop downtown Chicago's Avondale 
Building. 

An additional possibility is a one- 
megawatt 170-foot-high tower built 
into an apartment building near Boul- 
der, Colo. Such a tower is expected to 
produce 50 kW at 10 mph, 440 kW at 
20 mph, and 3.5 MW at 40 mph. Herr- 
mann estimates that it would cost be- 
tween $1 million and $3 million, with 
a possible payback period of three 
years—pretty heady figures. 

Maybe too rosy, say some other en- 
gineers in the wind-generator field. 
One, for instance, is Barnes W. Mc- 
Cormick, former head of Penn State 
University's aerospace engineering de- 
partment. "The concept is a very in- 
teresting one," he says, "but I feel that 


| the claims about its performance may 
| be overdone. The figures that Herr- 


mann quotes exceed by a wide mar- 
gin the capabilities of the best wind 
turbines now operating." Most experts 
in the field agree that it's simply too 


| early to discern the performance of the 
| engineer's design. 


Herrmann is also planning smaller 
units for summer and remote-site use. 
A unit to produce an average 6 kW 
could cost in the range of $5,000 to 
$10,000. 

But the United States is probably 
not sufficiently windy for widespread 
use of Herrmann’s machine. The long- 
term market for the device, he sus- 
pects, is abroad. Developing countries 
need energy, but, as yet, windmills 


| haven't been very successful. The main 


reasons are poor maintenance and 
overly high winds— winds on which 
Herrmann's Venturi Rotor is designed 
to feed. 

“Now, the Falkland Island chain,” 
says Herrmann enthusiastically, *that's 
windy, with something like a forty- 
mile-per-hour average." Most turbines 
are designed to stall when the wind 
gets much above 40 mph, or they'll 
fly apart. That's one reason you don't 
see them in places you would expect 
to—Greenland or South American 
countries. But the Venturi Rotor is de- 
signed to gobble up the energy of a 
windstorm. 
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Uranus! [Continued from page 81 | 


Its two most astounding features 
will be studied by planetary geologists 
for years. In the north there’s a huge 
circular basin, bounded by a deep 
trench. The basin appears to be cut 
and etched “like a stack of flapjacks, 
with ever-decreasing size as you go up 
the stack,’ Soderblom said. It faces 


| directly toward Uranus. Soderblom 


found that potentially significant. 

In the south, Miranda displays one 
of the solar system’s most curious 
features—a bright, lightly colored 
chevron of material emblazoned into 
the surface and bounded by linear 
fault systems. The chevron seems to 
be a massive ice flow exuding from 
Miranda’s interior, perhaps triggered 
by impacts puncturing its icy crust. 

“Miranda is an extraordinary hy- 
brid,” Soderblom said. “If you took all 
the bizarre geological features in the 
solar system and put them on one ob- 
ject, you'd get Miranda.” 

The 10 new moons discovered by 
Voyager are small—10 to 20 miles in 
diameter. Like most of the material 


| in the Uranian rings, they are too 


dark to reflect much light. Spotting 
them at all was like “photographing 
a lump of coal against a black back- 
ground," said JPLs Terrile. 


A series of surprises 


With Voyager's cameras stymied by 
the blank face of Uranus itself, the 
craft's sophisticated collection of other 


| instruments—magnetometers, infra- 


red and ultraviolet sensors, radio re- 
ceivers, plasma and cosmic-ray detec- 
tors, and more— probed the planet and 
its environment. What they found sent 
scientists scurrying for new theories 
on planetary physics and the events 
that occurred in the outer solar sys- 
tem 4.5 billion years ago. 

One surprise followed another. Look- 
ing for a giant aurora with his ultra- 


| violet sensor, Dr. A. Lyle Broadfoot of 


the University of Arizona found a 
totally new phenomenon he called 
“electroglow.” The glow, triggered by 
electrons interacting with molecular 
hydrogen, bathes the sunlit side of 
Uranus, he said, not the dark side. But 


| its energy source remains unknown, 


perhaps waiting to be discovered in 


| the mounds of data yet to be analyzed. 


Yet another surprise followed from 
a brief announcement by project sci- 
entist Dr. Edward Stone just one day 
before Voyager's closest approach. 
"Yes, there is radio emission from 
Uranus," he said. It was the first clue 
that Uranus has a magnetic field, and 
it gave scientists hope that they would 
be able to deduce much about the 
planet's interior. 

They got more than they bargained 
for. Less than two days later, Dr. Nor- 
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man Ness of NASAs Goddard Space 
Flight Center revealed a major discov- 
ery by Voyager's magnetic-field in- 
struments. "What I have to report is 
reflective of a new world," he said. Not 
only did his instruments record a 
strong magnetic field surrounding 
Uranus, but his data showed the plan- 
et's magnetic axis is tilted 55 degrees 
from the north pole, far more than any 
other planet. That gives the field a dis- 
tinct wobble as Uranus spins on its 
north-south axis. The finding allowed 
Ness to calculate that the planet's ro- 
tation rate is 16.8 hours. 

"The conclusion is inescapable that 
there is a mechanically stirred liquid 
interior," Ness said. That kind of 
planetary core must also be generat- 
ing some heat and affecting Uranian 
weather on a global scale. 

Within weeks Voyager data indi- 
cated that Uranus has more than a 
molten core. Its clouds may be conceal- 
ing an intensely hot ocean of water 
5,000 miles deep. That ocean could be 
the melted remains of millions of pri- 
mordial comets swept up from the far 
reaches of the solar system in the ear- 
liest days of planetary formation. 
Trapped and prevented from boiling 
by the pressure of a methane, helium, 
and hydrogen atmosphere thousands 
of miles thick, the churning ocean and 
slowly rotating molten core could ac- 
count for the tilted magnetic field. 

The wobble also may have major im- 
plications for other phenomena re- 
ported by Voyager. For instance, data 
showed that the narrow ring system 
of Uranus is virtually devoid of both 
dust and small pebble-sized chunks of 
material. Astronomers had expected 
to see the rings brightly illuminated 
by forward-scattering sunlight re- 
flected from dust after Voyager passed 
the planet. Instead, they found the 
rings to be even darker. By measuring 
radio transmissions passing through 
the rings, they determined that the 
rings are composed mostly of ice boul- 
ders measuring three feet or more in 
size. 

The finding surprised them. There 
is dust in the rings at Jupiter and 
Saturn. Why not at Uranus? 

The wobbling magnetic field pro- 
vided one theory. "Imagine what hap- 
pens to satellites or dust moving across 
a whole range of magnetic lines," Uni- 
versity of Arizona’s Smith speculated. 
“You get a complicated interaction.” 
The result could be that dust parti- 
cles become so charged that they are 
swept up by the larger ring chunks 
or dispersed out into space. 

Uranus itself showed few visible fea- 
tures. In a false-color image, with hues 
dramatically enhanced, a ring of red- 
dish-brown smog appeared around the 


Uranian south pole. The ring, said 
Smith, may be caused by upwelling 
clouds carrying particulate matter 
from below. 


What the clouds say 


Looking closely at true-color photos 
of the blue-green globe, Smith spot- 
ted a few faint white clouds in the 
upper atmosphere. The clouds were 
reminiscent of similar features starkly 
visible on other planets. “It’s nice to 
see an old friend,” he quipped. 

Photos on successive days showed 
the clouds carried along by high- 
altitude winds, circling the planet in 
15 to 17 hours. It was clear evidence 
that Uranus has some kind of weather. 
The clouds, Smith said, are convective 
cores climbing high enough to be 
plumed out by the winds. That phe- 
nomenon, he said, usually means that 
temperatures are decreasing from the 
equator to the pole. But that’s not true 
on Uranus, where the south pole is fac- 
ing the sun and should be warmer. 

Yet as Voyager’s instruments re- 
ported their findings, the truth proved 
the theories wrong. Temperatures at 
the sunlit south pole were not warmer 
than at the equator, rather they were 
virtually identical. Even stranger, the 
dark north pole was slightly warmer. 

“Something is heating that atmo- 
sphere,” Stone said. “But we don’t un- 
derstand what it is.” One possible an- 
swer is the deep ocean, itself heated 
to thousands of degrees. 

Uranus's high-altitude winds may 
also provide part of the answer. Mea- 
sured at 300 mph by tracking the 
faintly visible clouds, the winds blow 
around the planet in the same direc- 
tion it rotates. That was another sur- 
prise. Because Uranus is tipped on its 
side, theory called for the winds to 
blow in the opposite direction. 

“The Uranian atmosphere is obvi- 
ously more complex than we thought 
only a few days ago,” Smith said. 

By early February, Voyager moved 
deeper into the dark, its trajectory 
bent by Uranian gravity onto a new 
track through space. While the vet- 
eran explorer soars outbound, scien- 
tists will study the thousands of photos 
and miles of data tape it provided, hop- 
ing to unravel what they can of the 
puzzles, old and new, from the Uranus 
encounter. And they’ll be thinking 
ahead, toward an August day in 1989 
when Voyager skims into the realm 
of Neptune for one last encounter with 
a home-system planet. 

Stone, on the Voyager project since 
1972, summed up the ongoing grand 
tour this way: "Our idea of Neptune 
will clearly be influenced by what 
we've seen at Uranus. Ask me more 
in three years.” 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security Мо.) to Car Care, 


POPULAR SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


OUTSIDE AIR 


Cleaning an oxygen sensor 


Most late-model cars use an oxygen 
sensor in the exhaust manifold to mea- 
sure oxygen content in the exhaust 
gas. This enables the vehicle’s on- 
board computer to adjust the air-fuel 
ratio for the most efficient combustion. 
The sensor reads the air-fuel ratio by 
comparing the exhaust-gas oxygen 


Timing-belt checkup 


During a routine tuneup, it’s a good 
idea to check an overhead-camshaft’s 
timing belt. First, remove the belt 
cover. Then, with the spark plugs re- 
moved, install a breaker bar and sock- 
et on the crankshaft pulley. Now ro- 
tate the engine slowly, looking for 
missing teeth, loose fiberglass strands, 
unusual wear, or oil on the belt. 


content with the atmosphere's oxygen 
content. Because the sensor must 
also measure outside air, it's impor- 
tant to keep the sensor's exterior 
clean. Use a clean rag or soft brush 
to remove outside contamination. 
Note: Avoid using strong chemicals or 
high-pressure air to clean the sensor. 
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Hone home 


À toolbox can be a hostile place for 
the fragile stones on a brake-cylinder 
hone. To protect them, try this: Glue 
a cap on one end of a piece of one- | 
inch PVC pipe. Now slip the hone in- 
side the pipe. The spring action of the 
hone's arms will hold the tool safely 
in place. Press another cap onto the 


other end of the pipe. 
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Collapsing hose 


If the upper radiator hose collapses | 


after an engine has cooled, check the 
radiator cap’s vent valve for a clog. A 
clogged or damaged valve will not 
allow pressure in the cooling system 
to equalize as the engine cools. Re- 
placing a damaged cap or cleaning the 
cap vent will lick the problem. 


| 
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Tranny trick 

Installing a manual transmission is 
frustrating when the input shaft’s 
splines refuse to mate with the clutch- 
plate splines. To ease reassembly, 
place the transmission in high gear, 
then clamp locking pliers onto the 
gearbox output shaft. Use the pliers 
to rotate the output shaft as the input 
shaft enters the clutch. 
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the little tiller that's changing the way 
Americans garden? 
Mantis Manufacturing Co. 


1458 County Line Rd., Dept. 909 
Huntingdon Valley, PA 19006 


L] Please send me information on the 
revolutionary Mantis Tiller/Cultivator, 
and the 3-WEEK TRIAL! 


|| Мате 


Address 
City 
State Zip 
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“1986 ММС 


Wordless Workshop 


oy | $50 to John Marszalek of Gaithersburg, Md., for this idea. Send yours 
(with Social Security No.) to Wordless, PoPuLar Science, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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124 | POPULAR SCIENCE 


YOUR CARS ENGINE 
WILL WORK BETTER; 


LAST LONGER WITH TOFI 


—you ll spend less to 


run the car you now own. 


Patented Tufoil Technology, using PTFE 
increases engine life...does much more! 
Tufoil with polytetrafluoroethylene (PTFE) 
improves horsepower and MPG while dras- 
tically cutting engine wear and repair bills. 
How? By dramatically reducing your 
engine's internal friction and operating 
temperature. Now you can get much longer 
life from your car's engine and save hun- 
dreds on gas. Many Tufoil customers are 
reporting astonishing performance results! 


. here's more proof! 


Tufoil® technology works. . 


Chart shows how Tufoil 
improves your engine. 


A-New Car 
B- Performance after break-in period 
C - Performance declines with age and mileage 
D- Dramatic improvement with Tufoil _ 


Tufoil turns your motor oil into a 
super lubricant, protecting all internal 
engine parts. 

Your car will respond better, start quicker, 
accelerate faster, climb grades more easily, 
idle smoother...and you'll notice the results 
the first time you use it. Tufoil is the next 
best thing to engine insurance! 

In any weather, throughout their entire 
performance range, engines with 
Tufoil run easier. 

In hot weather, Tufoil's® remarkable 
friction-reducing formula keeps engine 
temperatures lower to prevent overheating. 
Two independent test labs have shown in 


.that Tufoil® is 
Ф better than other 
lubricants. . .the list 
keeps growing. 


FAR 
неве 26 


1. Six U.S. and a number of foreign patents 
have been awarded to Fluoramics for Tufoil* 
...more are pending. 

. Independent laboratory tests throughout the country and throughout the 
world have proven Tufoil's* claims of making your car's engine run better, 
smoother, cooler. 

. In Canada, government tests show a big improvement in low temperature 
starting for gas and diesel engines with Tufoil" (5% fuel savings). 

. In Australia, researchers at the University of New South Wales reported 

fuel savings of up to 7%. 

In Israel, scientists at the Technion Research Institute found Титон“ a relia- 

ole lubricant for scorching desert driving. Save fuel too (49). 

In Texas, stationary engines used to pump natural gas are lasting more than 

twice as long and running cooler on hot sunny days when Tufoil* is used. 

In New York State, the maintenance engineer at a major automobile 

manufacturer reports in-plant propane fueled lift trucks’ engine life is 

doubled when Tufoil* is used. 

More and more police departments and racing drivers are switching to 

Tufoil* to save engine wear and fuel for faster friction-less starts. 


P 
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. We've had many customers tell us Tufoil* gives astonishing improvements 
to their engines. Over the life of 
of dollars saved and tens 0 


ur car, this translates into thousands 
thousands of extra miles added. 


cold weather, your engine will start quickly 
and easily— even in sub-zero temperatures, 
so your battery works less and lasts 
longer. Whether you drive long distances 
at high speeds. . .pull heavy loads. . .or 
stop-and-go in city traffic, Tufoil® protects 
your engine best. It's the most sophisticated 
engine lubricant ever developed for your car. 


Most engine wear and damage occurs 
during starting. This is where Tufoil 
really makes the difference. 


Driving causes only a small percentage 
of the wear on your car's engine; most 
occurs during starting—that crucial "oil- 
less" period before your oil has circulated 
sufficiently to work. With Tufoil, internal 
engine parts are protected even while the 
rest of your car's oil is still settled down 
In the sump. 


NO RISK FREE TRIAL OFFER 
MONEY-BACK GUARANTEE 

We guarantee that Tufoil works as 
promised and that you'll notice the terrific 
results immediately. We dare you to give 
Tufoil a run for your money. It's easy. 
Just follow directions carefully and add 
Tufoil the next time you change your oil. 


TRY TUFOIL FOR 30 DAYS 
OR 1000 MILES 

If you're not satisfied, simply send us 
proof of purchase with a note and we'll 
refund your money immediately—no 
questions asked. 

Send for Tufoil today. Try it RISK FREE 
and prove for yourself the amazing increase 
in your car's performance. Fill in the coupon 
today. Or call TOLL-FREE 1-800-922-0075. 

24 hours a day. (In New Jersey, call 
201-825-8110). 


Р5-56 


| rush my Tufoil order: Fluoramics, Inc. | 
| CONE 8 oz. bottle...treat one car for 103 Pleasant Avenue | 
- $14.25 (plus $3.50 shipping and Upper Saddle River, N.J. 07458 i 
handling) 

1 (TWO 8 ог. bottles...treat two cars My check or money order for $ is enclosed. ! 
i for $25.00 (plus $4.00 shipping Charge my credit сага: [1 MasterCard C Visa б 
! and handling) SAVE $6.00 Card No. | 
- | | | i Exp. Date 
| Special Offer Signature | 
! Buy a gallon of TUFOIL to share Vamp - 
- with your friends & save 9159"! Address 
| ONE GALLON. ..treat 16 cars for City i 
| $125.00 (plus $6.00 shipping a i 
1 and handling) (М.Ј. residents please add 6® sales tax) Orders to Canada: Send check || 
П ‘over the single bottle price or money order in US. currency. Add $4 extra shipping charges 

L2 иу" E у" и" I кик и" и к и [D BD [D D [D и BP BD BD ки D D « и иу N N ИНЕШ: ШШ | 


Титон is Reg. Т.М. Fluoramics, Inc. 


CALL 
312-382-5050 


GAMES 


Electronic Arts 


A0684 DR. J 8 LARRY BIRDGO1ON1(D)...... $24.95 
A0685 MOVIE MAKER (D) ................... $23.95 
A0686 SEVEN CITIES OF GOLD (D) ............ $23.95 
AD687 PINBALL CONSTRUCTION SET (D)....... $16.95 
AD688 MUSIC CONSTRUCTION SET (D) ........ $16.95 
A0689 FINANCIAL COOKBOOK (D) ........... $27.95 
ROO MULES (D) I Soe тууу 25р $16.95 
A0691 MURDER ON THE ZINDERNUEF (D). ...... $16.95 
Atari 

A0544 STAR RAIDERS (C) .................... $14.95 
A0545 MISSILE COMMAND (С)............... $14.95 
A0546 GALAXIAN (С]...................... $14.95 
А0547 DEFENDER (С)........................ $14.95 
A0548 DIG DUG (С)..................... ‚..$16.95 
А0549 DONKEY KONG (С)................... $16.95 
А0555 PENGO (С)...............;.......... $16.95 
A0556 MILLIPEDE (С]........................$16.95 
А0557 JUNGLE HUNT (C) .................... $16.95 
A0559 MOON PATROL (С)................... $16.95 
А0560 FINAL LEGACY (C) .......... о а $16.95 
А0561 FOOTBALL (С).......................$14.95 
A0562 TENNIS (С).......................... $14.95 
А0563 TRACK & FIELD (C) ................... $29.95 
A0564 EASTERN FRONT (C) .................. $14.95 
A0556 ADVENTURE WRITER (0) .............. $19.95 
A0567 STAR VOYAGER (D) .................. 514.95 
А0568 SARGON Il (0)................. re a $16.95 
A0569 MS PACMAN (С)..................... $16.95 
А0570 DONKEY KONG JR (C) ................ $16.95 
А0571 POLE POSITION (D) ................... $18.95 
Broderbund 

А0514 MASK OF THE SUN (D) ................ $24.95 
А0515 OPERATION WHIRLWIND (D) .......... $24.95 
A0516 SPELUNKER (0)...................... $18.95 
A0517 LODE RUNNER (D) ................... $20.95 
А0518 WHISTLERS BROTHER (D) ............ $18.95 
ADSO2 STEALTH (О)......................... $18.95 
A0670 CHAMPIONSHIP LODE RUNNER (D) TEY $26.95 
А0671 KARATEKA (О)...................... $23.95 
Activision 

А0597 PAST FINDER (D) ..................... $20.95 
А0598 SPACE SHUTTLE (0).................... $19.95 
А0599 GHOSTBUSTERS (0). .................. $18.95 
A0665 HACKER (0).................. wae $19.95 
A0666 MIND SHADOW (О)................ ... $18.95 
A0667 MASTER OF THE LAMPS (D) ............ $19. 95 
A0668 GR AMER CROSS CNTRY RD RACE (D) .... $18.95 
Suncom 

A0190 PARTY QUIZ (D)...... НИП 
A0193 GENL EDITION 2 (D) .................. $14.95 
A0194 GENL EDITION З (D) ................. ‚14.95 
A0195 SPORTS EDITION (D) ................ .514.95 
A0196 EDUCATION EDITION (0).............. $14.95 
A0197 BIBLE EDITION (D) .................... $14.95 
A0198 ENTERTAINMENT EDITION (D) ........ ‚514.95 
Avalon Hill 

A0573 TGIF (О)............................ $16.95 
А0574 FLYING ACE (0)..................... .$22.95 
A0575 MIDWAY CAMPAIGN (T) .............. $12.95 
А0576 B-1 NUCLEAR BOMBER (T)............. $18.95 
А0577 LEGIONNAIRE (О).................... $20.95 
А0578 TAC | 5 | MP $26.95 
A0579 MARKET FORCES (0).................. $14.95 
А0580 PANZER JAGD (0).................... $20.95 
А0604 FREE TRADER (О)..................... $19.95 
A0605 EMPIRE OF THE OVERMIND (D)......... $26.95 
A0606 QUEST OF THE SPACE BEAGLE (D)...... $22.95 
A0607 CLEAR FOR ACTION (0).............. „526.95 
А0608 PARIS IN DANGER (D) ............... .526.95 
А0609 GULF STRIKE (О)...................... $22.95 
А0504 GALAXY (О)......................... $16.95 
A0505 ANDROMEDA CONQUEST (D). —" . $16.95 
A0506 COMPUTER STOCKS & BONDS (D) —— $18.95 


Add $3.00 for shipping. handling ond insurance. Illinois residents | 


please add 6". tax. Add $5.00 for CANADA, PUERTO RICO. HAWAII 
ALASKA. APO-FPO orders. Canadian orders must be in U.S. dollars, 
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA 
Enclose Cashiers Check. Money Order or Personal Check. Allow !4 
| days for delivery. 210 7 days for phone orders. | day express mail! 
VISA — MASTER CARD — C.O.D. 


Ho C.O.D. to Canada, APO-FPO. | 


ATARI 
Software Sale 


EDUCATION 


Хегох 

A0412 STICKYBEAR ВОР (0)................. .$19.95 
A0413 STICKYBEAR NUMBERS (D) ........... .$19.95 
А0414 STICKYBEAR BKST BOUNCE (D)......... $19.95 
A0415 STICKYBEAR OPPOSITES (0)............ $19.95 
А0416 STICKYBEAR ABC (0).................. $19.95 
А0417 STICKYBEAR SHAPES (D) .............. $19.95 


BUSINESS 


A0201 ATARI WRITER (C) ................ ....$39.95 
A0203 VISICALC (D) ....................... . $29.95 


A0204 HOME FILING MANAGER (b) ‚.........$19.,95 
A0206 FILEWRITER (О)... | 
A0207 REPORT WRITER (D) 0. 
A0208 MENU WRITER (D) ................... .$19.95 
A0209 FAMILY FINANCE (D) 
A0210 HOME INTEGRATOR (D) ...............$19.95 
A0211 SMALL BUS INVENTORY (D)........ ....%11.95 


A0212 SALESMAN'S EXPENSES (D) 
А0214 RETAIL INVOICE (D) ................. .$11.95 
A0215 TIMEWISE (D) | 

A0216 PEACHTREE G/L (D) 

A0217 PEACHTREE A/R (D) . 

A0218 PEACHTREE A/P (D) 

А0717 SYN CALC (D) 

A0718 SYN CALC TEMPLATES (0). 

A0672 APPT PLNR/WKLY SCHEDULE (D)...... Hn 95 
A0673 ACCOUNTS RECEIVABLE (D) 

A0674 ACCOUNTS PAYABLE (D) 


Synapse 

A0534 ENCOUNTER (0).............. ERGO $14.95 
A0535 BLUE МАХ 2001 (D) ............... oe 918.95 
A0536 QUASIMODO/AIR SUPPORT (D)........ $16.95 
A0537 NEW YORK CITY/ELECTRICIAN (D)...... $16.95 
A0538 RAINBOW WALKER/COUNTDOWN (D) ..$16.95 
A0539 FORT APOCALYPSE (0)................ $20.95 
А0540 BLUE МАХ (0)........................ $20.95 
А0715 MIND WHEEL (D).................... . $25.95 
А0716 ESSEX (р)...........................$925.95 
Ерух 

А0520 JUMPMAN ([)....................... $15.95 
A0521 DRAGON RIDERS OF PERN (D) ......... $18.95 
А0522 SUMMER OLY GAMES (0).............. $24.95 
A0523 PITSTOP И (0)........................ $24.95 
А0524 BALL BLAZER (0)..................... $24.95 
A0525 RESCUE ON FRACTULUS (0)..... ESTAS $24.95 
А0693 KORONIS RIFT (D) .................... $24.95 
A0692 THE EIDOLON (D) .................... $24.95 
Strategic Simulations, Inc. 

A0601 SHOOTOUT AT OK GALAXY (D)....... $17.95 
А0602 DNIEPER RIVER LINE (0)............... $24.95 
A0603 SPACE COWBOY (D) .................$1!8.95 
A0526 KNIGHTS OF THE DESERT (D)........ (2 $24.95 
А0527 FIELD OF FIRE (Р)..................... $24.95 
А0528 FORTRESS (D) ....................... $22.95 
A0529 COSMIC BALANCE (D) ................ $24.95 
A0530 IMPERIUM GALATUM (0).............. $24.95 
A0531 RAILS WEST (D) ...................... $24.95 
А0532 TIGERS IN THE SNOW (D)............. . $24.95 
A0533 50 MISSION CRUSH (D)................ $24.95 
A0590 BROADSIDES (0).................... . $24.95 
А0591 COMPUTER QUARTERBACK (D) ...... ..$24.95 
А0592 COMPUTER AMBUSH (D) .............. $34.95 
A0593 COMPUTER BASEBALL (0)............. $24.95 
A0712 COLONIAL CONQUEST (D) ............$24.95 
A0713 COMBAT LEADER (0)......... i Rad . $23.95 
А0714 KAMPFGRUPPE (0)................... $34.95 


CALL 
312-382-5050 


(T) Tape, (C) Cartridge, (D) Disk. 


Atari 
A0420 ATARI MUSIC I (D) ................... $19.95 
A0421 ATARI MUSIC 11 (О)................... $19.95 
A0422 INTRO PROG | (Т)................. ... $14.95 
A0423 INTRO PROG Il (Т).................... $14.95 
A0424 INTRO PROG Ill (T) ...................$14.95 
А0425 ATARI LAB STARTER (С)....... ........%44.95 
A0426 ATARI LAB LIGHT MOD (C) ............ $33.95 
A0428 SKYWRITER (С)....................... $16.95 
A0429 CONVERSATIONAL FRENCH (T) ........ $16.95 
A0430 CONVERSATIONAL SPANISH (T) ....... $16.95 
А0431 MY FIRST ALPHABET (D)...............$16.95 
А0432 SPEED READING (Т) .................. $19.95 
А0433 TYPO ATTACK (C) ................... $16.95) 
A0435 VERBAL MODULE SAT (D).............. $29.95 
| А0436 SAT SAMPLE PRETEST (0).............. $17.95! 
A0437 MATH MODULE SAT (D) ............... $29.95 
А0438 TOUCH TYPING (Т)..................- $14.95 
| А0439 JUGGLES RAINBOW (0)............... $16.95 
| A0440 JUGGLES HOUSE (D).............. $16.95 
A0442 TOUCH TABLET/SOFTWARE RUNE $49.00 
A0443 PAINT (О)........................... $19.95 
A0315 PILOT/TURTLE GRAPHICS (C) .......... $29.95 
А0316 LOGO (С)..........................- $39.95 
A0318 ASSEMBLER/EDITOR (С)............... $19.95 
A0319 MACRO ASSEMBLER (C)...............$19.95 
Spinnaker 
A0444 LINKING LOGIC (С)................... $16.95 
A0445 DANCE FANTASY (С)................. $16.95 
А0446 MEMORY MANOR (С).................$16.95 
А0447 LOGIC LEVELS (C) ................. ... $16.95 
A0448 KINDERCOMP (D) .................... $16.95 
А0449 FACEMAKER (0)...................... $16.95 
А0450 KIDS ON KEYS (D) .................... $16.95 
A0451 GRANDMAS HOUSE (D)............... $16.95 
А0452 KIDWRITER (О).................... .. $16.95 
A0453 FRACTION FEVER (0).................. $18.95 
A0454 IN SEARCH AMAZ THING (D)........... $22.95 
A0455 TRAINS (О).......................... $18.95 
A0456 ALPHABET ZOO (0) ..................$16.95 
А0457 AEROBICS (D) ....................... 522.95 
A0710 DELTA DRAWING (С).................. 516.95 
А0711 ADVENTURE CREATOR (С)............. 516.95 
American Educational Computer 
А0459 VOCABULARY WORD BLDR (D)......... $16.95 
A0460 GRAMMAR WRK USE SKILLS (D) ........ $16.95 
A0461 WORLD GEOGRAPHY FACTS (D)........ $16.95 
A0462 SPANISH VOCAB SKILLS (0)............ $16.95 
A0463 FRENCH VOCAB SKILLS (D) ............ $16.95 
A0464 WORLD HISTORY FACTS (D)............ $16.95 
А0465 US HISTORY FACTS (0)................ $16.95 
A0466 US GEOGRAPHY FACTS (D) ........... $16.95 
А0467 US GOVERNMENT FACTS (D) .......... $16.95 
А0468 A PLUS LEARN TO READ (D)............ $24.95 
А0470 A PLUS READING COMPREHENSION (D) . $24.95 
A0471 COMPUTER LEARNING PAD............ 537.95 
A0418 BIOLOGY FACTS (D) ...... Mi MO ERA $16.95 
A0493 ELEM SCIENCE 3 & 4 (D) ............... $16.95 
A0494 ELEM SCIENCE 5 & 6 (D) ............... $16.95 
A0495 ELEM SCIENCE7 & 8(D) ............... $16.95 
DLM 
А0680 SPELLING WIZ (D) .................... $19.95 
А0681 ALIEN ADDITION (D) ............... .. $19.95 
A0682 METEOR MULTIPLICATION (D) ......... $19.95 
A0683 ALLIGATOR MIX (D) ..................519.95 
Artworx 
A0738 LINKWORD LANGUAGE-SPANISH (0)... $17.95 
A0739 LINKWORD LANG-FRENCH (D)......... $17.95 
A0740 LINKWORD LANG-GERMAN (D) ........ $17.95 
А0741 LINKWORD LANG-ITALIAN (0)......... $17.95 
А0663 МОМКЕУМАТН (О)................... $15.95 
А0664 MONKEY NEWS (D) ................... $15.95 


ORDER COMPUTER DIRECT 


We Love Our Customers 
22292 N. Pepper Rd., Barrington, Ill. 60010 


312/382-5050 to order 


TODAY 


~ 52K Lowest Price In The USA! 152K 
ATARI Computer System Sale 


• Students * Word Processing * Home * Business 


152K 379 | 
System 


(130XE System) 


LOOK AT ALL You GET For ONLY 9 З 7 9 INDIVIDUAL! SAVE 
@ Atari 130XE 152K Computer $249.00 5134" | 
(2) Atari 1050 127K Disk Drive 299.00 159% AILS ONLY | 
@ Atari 1027 Letter Quality 20 CPS Printer 299.00 159% |$ 3 7 9% | 
| Atari Writer Plus Word Processer with Spell Checker 59.95 495 M 
Atari BASIC Tutorial Manual 16.95 12?5 SYSTEM | 
A connec Monitorssoldseporet. TOTALS $923.90 $517.75 € 


CALL FOR 1027 PRINTER REPLACEMENT OPTIONS 


Other Accessories List Sale Add $9.95 for 
~ 12"Hi Resolution Green Screen Monitor $199.00 $79.95 Connection Cobles 
Yr 13" Hi Resolution Color Monitor $399.00 $159.95 Add $10 for UPS 


15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM! ! If it doesn't meet your expectations, T send it back to us prepaid 
and we will refund your purchase price!! 90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the ATARI COMPUTER SYSTEM equipment or 
| programs fail due to faulty workmensoip or maaria within 90 days e purchase we will Fe it IMMEDIATELY with no service charge! ! 


Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service| 
* One Day Express Mail * € ———— Knowledge * Technical Support 


COMPUTER DIRECT 


We Love Our Customers 
22292 N. Pepper Rd., Barrington, Ill. 60010 


312/382-5050 to order 


Add $25.00 for shipping and handling!! 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 
days for delivery. 2 to 7 days for phone orders. 1 day express mail! 
We accept Visa and MasterCard. We ship C.O.D. to continental 
| U.S. addresses only. Add $10 more if C.O.D., add $25 if Air Mail. 


Shoppers’ Showcase 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 


Science, 380 Madison Avenue, New York, 


TODAY'S HOME FOR TOMORROW'S ECONOMY 
Discover how our unique 'Solar Gambrel': designs heat and 
cool naturally to save you money for years to come. 

Our economical kits start at $3995 including detailed 
blueprints, video tape, and color coded plans to assure fast and 
easy assembly. Many models and over 40 sizes to choose from. 

For brochure, floor plans, kit options & price lists send $5 to 
ЈУН HOMES P. 0. Box 1198, Lake Ким, CA 92330 


"np 
B хс. : 


Locksmithing Institute, Dept. 311-056 
1500 Cardinal Drive 


Big opportunities. Big pro- 
fits. Earn quickly. Full or 
part time. Learn at home, 
it's easy. Do real jobs: All 
Tools — Materials Sup- 
plied. State of NJ Approv- 
ed Send Name and address 
for FREE book. Мо 
salesman will call. 


Little Falls, NJ. 07424 


Planer Molder Saw 
power TOOLS 


F d | 
ee in, 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
pi or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


30- 30-Day FREE Trial! exû time туст» 
NO OBLIGATION—-NO SALESMAN WILL CALL 
RUSH COUPON үза, 


KANSAS CITY, MO. 64111 
[к =т= ша c 


[7 EE» hate 


N.Y. 10017 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, 56. 


Timberline Geodesics, Inc. - P-5 
2015 Blake, Berkeley, CA 94704 
[415] 849-4481 


GENERATORS 


FREE CATALOG 
DISCOUNT PRICES 


SMALL ENGINE CITY 
2812 Lyndale 50., Dept PS 5 
Minneapoks, MN 55408 612 872-4288 


How to service and repair 
your television, VCR, and 
home computer 
SAMS’ PHOTOFACT' and COMPUTERFACTS!M 


provides all the information you need to service and 
repair today's home entertainment equipment. 

If you have an understanding of electronics. you can 
save time and money repairing your TV and VCR with 
Sams PHOTOFACT or repair your computer and per- 
ipherals with COMPUTERFACTS. Sams service data is 
accurate, reliable. provided in a consistent format. and 
available at a very reasonable price. With coverage on 
150.000 different models, you can depend on Sams to 
have the data you need. Do your repairs quickly, with- 
ош guessing by using these exclusive time- saving 
features: 

* Cad-Generated Schematics — give clear. 

readable data in Sams Standard Notation format 

© GridTrace!M a "roadmap" grid for easy parts 

location and identification. 

* CircuiTrace* — pinpoints circuit location to 

save tracking time. 

* Troubleshooting Tips 

without trial and error. 

* Easy-Read Waveforms — show you exactly 

what your test waveform should look like. 

• Replacement Parts Cross References 

save costly and time-consuming trial and error. 
At $9.95 for PHOTOFACT and $19.95 or $39.95 for 
COMPUTERF ACTS you get all the data you need to ser 
vice your equipment 
To order the service data you need call 
800-428-5АМ5 
Ask for Operator 811 


In Indiana call 317-298-5566 SAMS 
ee 


For a complete listing of Sams PHOTOFACT and 
COMPUTERFACTS coverage send $3.00 (Product 
#22505) and you'll receive a FREE book catalog 
listing Sams electronic and computer books 
Product No, 


- solve problems 


SUCO'S AUXILIARY 


wn Mower 


Starter 


NO MOWER BACKACHES 


К. Quick Smooth Starting Instalis on 1-5 
ВА HP snowblowers, tillers, etc. Use your 2.5 
re ampuünllwith 3.8" chuck. Магеју replaces 

B fhywheel nut in just minutes. Even Grand- 


p ma can start thal engine. Only 516.95 


Money back rf not delighted. Order now! 


5 DADEA 
AW] phali sede pull sian and 
hors ‘shaft 
HRS STR wert аш! RM san ма 
МЕН тј дет t tee sane 


DR SEND: FOR FREE BROCHURE 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 


707-725-2476 all others 


Р.О. BOX 308H0301 


" Go Tankless For: 


(at up to 


1 showerto 100 showers. . . as many as you 
want. . .as long as you want, (even after 
laundry and dishes!) 

You've read about these famous tank- 
less water heaters in a recent issue of 
Popular Science! Millions are in use world- 
wide. Why so popular? AquaStar delivers 
endless hot water and can cut your water 
heating bills in half. 

Save $100's on Energy Bills! 

Use AquaStar in place of a tank. Powerful 
for a large family, yet compact to mount on 
the wall. Enjoy instant, endless hot water 
at the precise temperature you select. And, 
the AquaStar Tankless slashes standby 
heat losses. You pay less for hot water! Can 
pay for itself in just a few years! Consider 
the switch to tankless today! 


FORTUNA, CA 95540 


| half the cost!) 


- Ma Susa m. - ead د‎ | Send coupon today for free information! 
a - | | чате _______ R : 1 - 
I BELSAW ка Cif M 9. 111 а |0 Address "a _ шыш = = шын = = = 
ansas Gity, Mo. 6411 * да | Controlled Energy Corp. 
Та YES Please send me complete facts about g |] Siate == Zip = | Fiddler's Green, Jept3256 
терня —— a — 
Hn; ro ETE | oe | 
l E ` Check or money order enclosed [0 Yes!Please send more information right away! 
" || Bill my credit cmd |. VISA 
- Address. - E Address "| 
Make check ble i | о | 
l City EJ + || Майы он а paymentio Howard W. Gees X Gov City 
I ' " ad NEM 62nd Street • Dept DMS] 1 © Indianapolis, IN State Zip J 
EACL a Le LLL Le _ шыш шыш шыш шшш шыш = 
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Call 1-800-533-5545 today and... 


ese Name Brand Parts, Tools & Equipment! 


Киш аер 
жа СЕНЫН т. арат 


Heavy Duty Log Splitters 
8 Ton Electric, 110 volt, #1110.. $459.00 
12 Ton Splitter, #1125%............ $689.00 | 

16 Ton Model, #1134% ............ $789.00! 


24 Топ, Low Profile, #1142 * .. $1 329 .00 


ж Comes with 2-stage pumps, heavy duty slides | 
& beams and large oil tanks. 


Gas Engines 
Always the Lowest Prices 
And the Largest Selection! 


pum 


TA рр Large 4' x 8' Fold-up . | 
Опе y. model available. $136.95 
Year — 9l | нет 1257...5186.95 
Warranty! а 
гч — 4 O 
ЕЕЕ a" 
Gas [р bac 
Engines Trailer Paris | 
| High speed hub 4 spindle set, 2000 Ib. capacity. 4" 
Horizontal | bolt circle, 4 hole, 2 hubs & 2 spindles, dust caps, 
5 Hp. Tecumseh %” shaft, #6051......... $139.95 tapered bearings, lug bolts & cotter pins $37 .50/set 
5 Hp. Briggs, 34" shaft, #6052.............. $141.95 
B Hp. Tecumseh, cast iron sleeve, 6081.$192.95 High speed trailer wheels & tires. Fits all 4 hole boat 
8 Hp. Briggs, 1" shaft, #6080.............. $222.95 


10 Hp. Tecumseh, cast iron sleeve, 6010 $232.95 

10 Hp. Tecumseh, elec. start, #60101...$289.95 

| 3-20 Hp. Horizontal & Vertical engines available at 
SUPER LOW DISCOUNT PRICES! 


Vertical 

B Hp. Briggs, 1" shaft, #7080............ $217.95 
8 Hp. Tecumseh, cast iron sleeve, 7082 $198.95 
10 Hp. Tecumseh, cast iron sleeve, 7010 $221.95 
3-23 hp. horizontal & vertical engines available at 


SUPER LOW DISCOUNT PRICES! 


1216 


We Ship UPS, Bus or Truck 


Log 


11 Gpm 2 Stage Pump, #1012......... $83.95 
13 Gpm 2 Stage Pump, #1053..........112.95 
16 Gpm 2 Stage Pump, #1056..........124.95 


22 брт 2 Stage Pump, #1017........5248.00 | 


Standard 4-Way Control Valve, #2010 $46.50 
Auto Detent Valve, 42020...............$49.95 
4x24x2" Welded Cyl., #902424......$109.95 


5x24x2" Tie Rod Cyl., #909524....$195.00 
Much More in Stock at Low Discount Prices! 


Utility Trailer Kit 

Complete road ready kit. Easy assembly with basic 

tools. Load capacity 1060 Ibs. Bed size 40" x 48" 

Includes fenders. List $279.00, Item« 12542 
(will ship 48 states for $30.00) 


| & snowmobile trailers. 


Items Size Ply Сар. Sale tire only 
1211 480x8 4  5901bs. $23.95 $15.95 
1212  570x8 4  7151bs. $33.95 $24.95 

480x12 4  7801bs.$39.95 $24.95 


Trailer springs, 134" wide w/eye center of 25%" 


ltem# Capacity Springs Leafs Sale 
1250 1000 Ibs. 2 2 $22.00/pr. 
1251 2000 Ibs. 2 3 24.00/pr. 
1252 3000 Ibs. 2 3 27.00/pr. 


Single Spring Set Shackle, Item# 1255. $10.00/pr. 


«Northern 


о ч м, m | = 


| ft. Fits any garden hose Fits any electric drill or Af 


| friction so you can run If dry Comes with suction 
strainer List $32.95. ltem# 10901 


| Coupler for Above Pump. Will couple #10901 to 


Don’t Be Without Power 


Ideal for home- TY v T 
owners, farmers % ^ 
contractors & 
vacationers. 

1 YearWarranty 


Generators 
4000 Watt, 8 Hp. Briggs. 33 amps @ 120 V. 16.6 
amps (2 240 volts. List $1009.00, Items 16402 
$422.00 
4000 Watt. w/elec. start. List $1143. Пет» 16403 
$485.00 
5000 Watt, 11 Hp. Briggs. 42 amps ù 120 V. 21 
amps (2 240 volts. List 117400, ltem# 16404 
$599.00 
5000 Watt, w/elec. start, List $1299. Items 16405 
All are at continuous watt rating. $699.00 


(1 Year Warranty on Above Generators) 


-= ¥ $3.00 freight & handling 


Multi Purpose Pump 


Mighty Max” pumps 1050 Gph Will push water 99 


DC motor (with. coupler #10902 listed below) 
Pumps water & many other liquids. This is a roller 
vane pump with stainless steel "a" shaft. No internal 


$15.95 


any '2" electric motor. Item 10902.......52.00 
r p- one 


|o o 


EV Homelite 
ier سے‎ э 

ГЕЈ 2 Ритр 

This pump is equipped with abrasive and chemical 

resistant seals. Ideal for clear water, chemical fert- 


ilizers or chemical transfer. Uses 2" suction. Pumps 
8400 Gph, with а 28' lift EDPM seals, 3 hp. Briggs 
engine, Comes with universal mounting base for 
permanent installation. List $329.95, Sh Wt. 37 Ibs. 


ltem# 10996........... — P 


r 
н | Order Toll Free 1-800-533-5545 " 
У ral | [ S 1 Send fora Free catalog or include $6.00 and receive your 
| | | j catalog and a Splitter Design Booklet. | | iB 
INC: лиман To: cd | 
801 East Cliff Road, Box 1219, Burnsville, Mn 55337 «e А Northern N m s 
Call our order dept. at 1-800-533-5545 «0. < Hydraulics оте | (d 
In Mn call 612-894-8310 2 ^ му 801 East Cliff Rd. Address 

N.C. & S.C. residents, visit our Charlotte store! cL Jg sei Н City | mi 

ы | , Phone Orders /. ин | 
Sale Expires Monday-Thursday 8am-8:30pm | еч 13956 State Zip " 
May 31 Fridays Bam-6pm, Saturdays 8am-5pm ЭР» : E 
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NOW! Get in on the PROFITS | in 


Work part time, full time — 
right at home — we help 
you every step of the way. 3 
No doubt about it... as a small engine—+4. fe 
pro, you can cash in on the huge de- 
mand for qualified men in one of Amer- em 
ica's fastest growing industries. You'll &.. "5, 
be able to command top hourly rates of from" NN 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


Professional Tools and Equi ment PLUS 4 hp Engine . . 
All YOURS TO KEEP.... Ali at No Extra Cost. 
NO EXPERIENCE NECESSARY! 
You don't need to be a 'born mechanic' or have any prior 
experience. Lessons are fully illustrated... so clear you | 
cant go wrong, and with our famous ‘learn-by- doing’ 
method суо get practical ‘hands- on’ experience. 


| Kansas City, Mo. 84111 


O YES. please send me the FREE booklet that gives full de- 
|z tails about starting my own business in Small Engine Repair 
i | пинта there is No Obligation and that Мо Salesman will 

call on me 


| NAME 
ADDRESS 


| city 


— —- 2 I — ee rE —  — = 


Ls "are 


eL rm 


Geodesic Home 
Kits. 
Beautiful, Efficient, 
Affordable. 


Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable...remarkably beautiful...cur homes are 
designed for a lifetime of savings. 

The most eneray efficient homes on earth...up 
to 50% more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system...(our 1813 sq. ft. 
house package is just $15,660!) 

Discover all the rewards of Monterey 
Domes living with our 100 page Color 
Catalog and Plans Book. ORDER TODAY 
for just $6.00. Unconditionally Guaranteed 
or your Money Back! 


[] Please rush my 100 page copy of Monterey Domes 
Catalog and Plans Book. Enclosed is $6.00. 


L] Also please send me the Monterey Domes Basic 
Dome Assembly Manual for an additional $5.00. 


Name 
Address 
City/State/Zip 

_ Sendto: MONTEREY DOMES 

= Dept. AR-5 
1760 Chicago Ave. 

P/N b Чама Calif. 92517 
MONTEREY DOMES. 714-684-2601 


Mae ei mele cc ا چ‎ 


WATER WELLS FOR EVERYONE! 


rå, Check one or both boxes for information and mail today! 

“Easy | | 

to д » O You can drill a water well 
Use!" 8 in your backyard and have 
| all the FREE WATER you 


need! 


[] You can start a 
HIGH PROFIT well 
drilling business! 
(Over 4 million wells 
needed in 1986!) 


Call or Write a 
for FREE Brochures || 


"Our 25th Year" 


eepRock 


5019 Anderson Road 
Opelika, Alabama 36802 


CALL TOLL FREE 
1-800-821-7700 


(Ask for Operator 5019) 


p © 1986 j 


Print Мате 


Address 


City/State/Zip 


Phone 
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DO-IT 
YOURSELF KITS 
BUILD Yon OWN GRANDFATHER CLOCK 


25280. 


M... movement and dial) 
• Do-it-yourself case 
kit, parts pre-cut 

• Finished clocks 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct prices 

e Solid brass West 
German chiming 
тометег 5 

e Money back 

uarantee 

e Prompt shipment 

e Мо woodworking 
experience 
necessary 
WRITE FOR 

FREE COLOR 


CATALOG 


CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. 1918 Emperor Industrial Park 
Fairhope, Alabama 36532 • Phone 1-205-928-2316 


| am interested іп C] Do-It-Yourself Kits 
О Finished Clocks 


Name 
Street 
City 


State Zi 


(please print) 


QUALITY TOOLS 
AND EEE PARTS 


e Save Up To 35% Off Retail 

* Complete Line of Chainsaws and 
Brushcutters 

* Hard to Find Parts for Chainsaws, 
Lawnmowers and Small Engines 

• Hand and Shop Tools 

• Tablesaws and Bandsaws 

® Repair Manuals and Safety Equipment 

° Over 23 Years Experience 


SEND FOR OUR FREE CATALOG! _ 
NAME. 
| ADDRESS. 
РВ Ч 


STATE а _, 


MAIL TO: ZIP-PENN, DEPT. POS-05 
P.O. BOX 15129 
SACRAMENTO, CA 95851 


The RBI Woodplaner™ 


Features Planing, Molding 
and Surface Sanding. 


With One Big 
Capacity, 
Precision Tool. 


Planing, molding and 
sanding ... the three 
secrets to really suc- 
cessful woodworking. 
Without an afforda 
planer, you're stuck 
with mill-size boards 
for all your projects. 
Without an affordable 
molding machine, our 
projects w sic 
Woodplaner" straight lines with little 


612 Model creativity. Without a 

recision surface sand- 

ing tool, yoy finish will never have furniture- 
act 


So what's the answer? Before you even think 
of p purchasing a planer, you owe it to yourselí 
to get all the “plain” facts about RBI’s Precision 
Woodplaner™. It's three tools in one compact, 
affordable unit. 


Send today for free information kit! 


а 1801 Vine Street 
L Harrisonville, MO 64701 


| Û YES. Tell me about your 30-day In- The- | 

i Shop Guarantee of Satisfaction.” | 

| Dopo -—————— { 

| es | 

City 
Zip 

E e 1986 RBI, Inc. | EET" | 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


ONLY 


550 (3:00) 


DELIVERY CHARGE 
IN PARENTHESIS 


HELMET | Ж 7 MONEY BACK IF 
(ORIGINAL: Repainted) E й: МОТ SATISFIED 
COLLECTORS! SEND FOR FREE CATALOG 
W.W. Il Medals, Civil War Hats, Flags. etc. 100's of items 
The COLLECTOR'S ARMOURY, Inc., Dept. PS 
800 SLATERS LANE, Р.О. BOX 1061, ALEXANDRIA, VIRGINIA 22313 


GERMAN 
W.W.II 


Portable Bandsaw Mill 


One Man Operation Е | ~ Find ош why we | 
Capacities to 32" Dia. х 32 Long бан | ms nan anyone 
More Lumber Per Log ==. LL in ihe worki! 
Safe - Precise P W ' 
| Three Models Available ж 4 Ед LOWE i L 
ûf саша опош COME procul |e - - | 
nes, send $1 00 te: @ 9 p 
Wood-Mizer* Products ДР он Je 
E20 X z 7 =o 
8180 W 10th St | йш — — 
Indpis, IN 46224 a 


(317) 271-1542 m; rs 


А 2 


STEREO TV 


SOUND FOR YOUR TV ОВ VCR | 


Stereo Decoders & Adapters* Audio & Video | 


signal processors® From $19 to 5195• U.S. made 
quality® Exciting entertainment at home 


CALL OR WRITE FOR FREE CATALOG 


Р.О. Box 1316 Dept. 413 
Columbia. TN 38402 (615) 381-901 


RHOADES 


ша на ш. ш ПБ а а ee ee 
] 


wo 
| do 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy illustrated les- 
A with ALL practice equipment 
PLU Г 


Ф ALL TOOLS YOURS TO KEEP 

Ф KEY MACHINE YOURS TO KEEP 
e EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY “a YOURS 
TO КЕЕ KEEP! 


"Can add $5 add $50 
` to $100 a week 


mw. and 
АЙ doesn't cost 

you a penny 
extra! 


ay у VY come. 


Saas 


OWN AND DRIVE THE | 
VERY BEST VEHICLES! 
FOR AS LOW AS $200!!! 


CHOOSE FROM CADILLACS, CORVETTES, 
4x 4's, VANS, PICKUPS AND MORE. YOU CAN 
EVEN HAVE THE LUXURY OF OWNING SAIL- 
BOATS, SPEEDBOATS, YACHTS, OR YOUR 
VERY OWN PLANE!! 

BUY THESE PREOWNED AND LATE MODEL 
ITEMS DIRECT FROM THE U.S. GOVERN- 


MENT. THESE ITEMS ARE SEIZED BY THE 
U.S. DRUG ENFORCEMENT AGENCY AND 
ARE SOLD ТО THE PUBLIC FOR ASLOW AS 
$200.00. THIS IS A GREAT OPPORTUNITY 
AVAILABLE IN EVERY STATE. 


TO PURCHASE VEHICLES IN YOUR AREA 
ORDER.YOUR SALES CATALOGS BY FIL- 
LING IN THE COUPON AND RETURN WITH 
YOUR CHECK OR MONEY ORDER FOR 
$10.00 (SHIPPING AND HANDLING 
INCLUDED) TO: 


CATALOGS WILL BE SENT PERIODICALLY 
SATISFACTION GUARANTEED 


AUTOMANIA DIST. 
66 BROADWAY/BOX 133S 
SAUGUS, MA 01906 


- - пш Gm oom 


NAME 
ADDRESS 
CITY 


your training. 


Glen Johnson, 


ie 

‘KEYS < 
Tri | 
ниж | 
FUTURE | 


rk is fascinating. И | can 
can." — 


it anybody 
| Larned, Kan. 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


FOLEY-BELSAW INSTITUTE, 10922 Field Bldg. 
Kansas City, Mo. 64111 


N. Hunt, Wilmington, Del,.—*'| make $50 a 
Yt week extra.' 

R. Davis, St. Louis, Mo.—''! cleared $110 last 

Saturday." 


Ed Boyle, Pittsburgh, Ра, —''My business going 


E at top speed. l'm moving to bigger quarters.” 
MAIL THIS COUPON • NO SALESMAN WILL CALL 
Kansas City Мо 64111 аш. DELSA 
Rush FREE book, “Keys to your Future.” 

Name 
| nee 
City State. — Zip 


29 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Diplomas and 
Specialized Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
get a Degree. Send for free 

| facts about the exciting career 
program that interests you 
| most. Mail coupon today and 
see how easy it is to train at home for a oro new 
career or advancement on your present job. а 
SEND FOR FREE FACTS! g 


ICG international Correspondence Schools 
[since чв! Dept. PCS46 , Scranton, РА 18515 


| Send free facts and color brochure how | can study at home for 
| the career | have i ^ ا‎ no salesman will visit 
you. CHECK ONE BOX ON 


| ASSOCIATE IN SPECIALIZED ASSOCIATE IN карч 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 

CI Civil Engineering Tech. 

LJ оа! Engineering 


C] Business Management 

C Accounting 

| С Business Management 
with option in Finance 


Tech 
LJ Electrica АЙ UM 
C Business lps pls T 
with option in Marketing. 


y 
a Electronics Technology 


| CAREER DIPLOMA PROGRAMS - 
CI Computer Programming C] Art 
| O Hig ol C] Small Business 
C Catering/Gourmet Cooking Management 
| C Microcomputer Repair [] Wildl ‘Forestry 
_] Auto Mechanics Conservation 
| Г] Bookkeeping C Diese! Mechanics 
[ ] Drafting C Gun Repair 
| C Air Conditioning & C Moto тус! R 
Refrigeration Г] Sur QU 
| C Electronics а тим R ade 
Г] Electrician C] Fitness & Nutrition 
| C] Police Science Г] Small Engine Repair 
These courses are offered by ICS and North American Correspondence 
i Schools. 
| NAME AGE 
| ADDRESS = 
CITY/STATE/ZIP 
| РНОМЕ ( ) 
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Make 25 to 100 per hour 


Yes, it's really possible by making 
and selling bright, colortul Badge 
A-Minit buttons. Buttons are proven 
money-makers at fairs, ва markets 
conventions, or anywhere people 
congregate. They re fast and 
easy {0 make with Badge-A- 
Minit and inexpensive! 

Send fora FREE full color 
catalog and idea book, or send 
for a Starter Kit, only $26.35 
plus $1.75 shipping. (IL resi- 
dents add 31.62 tax) 


Badge-A-Minit, Dept. P5586 
348 North 30th Ad. Box 800 


asale. IL 81301, Pho 


“The Club that beats 


Win Hi) 


Vea, 


aw MON AYA, 


Woodsy Owl says 
Stash Your Trash 


Popular Science Indexes 
Box 2027. Latham. МУ. 12111 


Encinpseg i& a tua! of & icheck OF mere vs 


«184! BII 182 1181 TAD! . 79 


ТТБ Та TFET 
(51 75 pach): LAN 13 indexes. (197 2- 1984) tor 813; 
Name 
Address 
City 
-  —————————— їй 
Froes above лише кида бака amici Farbe: Allow a i weg 


— -—— a å -—— Әү пш т м e «  _ ш Щн) 


YOU SAW IT IN 


POPULAR SCIENCE 


—BUT WHEN? 


MAILING LISTS 


FREE Mailing List Consultation. Details. 


GOC-26U, Box 1107, Stuart, FL 33494. (305) 
334-5205. 1-800-554-5478. 


GREAT mailing lists on prine labels. 


Whatley Enterprises, Rt. 4, Box 108-A, 


Alex. City, AL 35010. 


MAILORDER BUYERS 


Thousands of MAILORDER BUYER LIST 
are now available for IMMEDIATE USE! 
Computerized on Peel and Stick labels in 


ZIP CODE ORDER. GUARANTEED DE- 
LIVERABLE. For complete details RUSH 
SASE to: 
GLOBAL ENTERPRISES INC. 
РО. Box 421978, San Francisco, CA 94101 


DOGS 


TEACH | Ik = 
ANY DOG PZ 


IN MINUTES 


EASY TO USE 


* Come-at all times! 


moro moror ee Bd 4 od 


+ Housesedinge Digging 


«Jumping  * Gun Shy «St Go 
* Chewing = Breaking Point © Heel * Seif Control 
* Barking * Over Ranging «Stay * Guard 
è Biti + Busting Birds * Drop * Fetch 
For: Family Dogs * Hunting Dogs * Stock Dogs « Show Dogs 


ON TV with: Barbara Walters. Johnny Carson, Dick Cavett, Art 
Linkletter, Merv Griffin ARTICLES: SPORTS AFIELD, 
AMERICAN FIELD, TIME sey pg тү GUIDE, HUNTING 
DOG, WALL STREET JOURNAL and oridwide. 


A science engineering breakthrough! A set of unique 
dog-sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near 
hypnotic control, even at a distance. Mo leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty- bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed оу veterinarians for dog behavior. Now, 


thousands о satisfied users in 1.5. & foreign lands, 
From 525 to $175 — FREE catalog 
DOG-MASTER SYSTEMS 
| 456 Wilshire, Box 250, Agoura Hills, CA 91301 


or Cail (800) 824-7888 - Ask for operator 656 
А Division of Environments! Research Labs. Copyright 1986 
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“Five indexes $5 


DO IT YOURSELF 


PICKS UP A WHISPER 50 FEET AWAY 

The model WAT-50 miniature FM transmitter 

uses a 4-stage circuit NOT to be confused with 

a simple wireless microphone. Simply snap the | 
unit on top of a 9V battery and you can hear | 
every sound in an entire house up to 1 mile 

away! Use with any FM radio. Tunes to any 

frequency from 70mhz— 130mhz. Easy to as- 

semble kit includes all parts and instructions. 

Only $29.99 tax incl. | 
Call or send MO, VISA, MC for immediate de- 

livery. Include $1.50 S&H. FREE SHIPPING 

on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 

allow 21 days. 


DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-241-2827 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
.25€). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 

DIAMONDS — Save Thousands. Never 
be fooled by imitations. Five positive ways 
to test genuine from fake. Send $3.00 for 
complete instructions. Simone, P.O. Box 


594, Hart, MI 49420. 


GENUINE DIAMOND STUDS approx. 5 
carat. $129.00 refundable 30 days. BOGEM, 
РО. Box 23, Boiceville, NY 12412. 


EMBLEMS & BRASSARDS 


EMBROIDERED Emblems Lowest Cost, 


No minimum. Fast delivery. Wei Ting Em- 
blems, Р. О, Box 391, Kaohsiung, Taiwan, 
R.O.C. 


BETTER HEALTH 


FINGERNAIL FUNGUS? Inexpensive 
natural cure. $10. Guaranteed. HMC, Box 
325-P, Rocky Hill, NJ 08553. 


local Boys Club 


the streets 
could use a hand" 


Support your 


BOYS CLUB 
The Club that beats the streets. 


Classified Opportunity Mart 


PERSONAL 


FREE information, how to become a min- 
ister and establish a church. WCL, Box 26, 
Joelton, TN 37080. 


POWER, PRESTIAGE, SUCCESS. 
Copywrited book explains how to change 
vour life. Expert's step-by-step manual. 
$10.00. SLC Publications, Rt. 4, Pv-29, Te- 
cumseh, OK 74873. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 857, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


FORINVENTORS 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation. C-7-FI, Fremont, OH 43429. 


INVENTORS! Can you profit from your 
idea? Call today regarding the marketing 
of your invention, or write for your free in- 
formation package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Massachusetts call (413) 568-3753. 


Give a hoot. 
Don't pollute. 


Forest Service, US.D. A. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 


ZIP CODE 


NONPROFIT foundation helps inventors 


Free recording forms. Free evaluation 
Affiliated Inventors Foundation, 501-/ 
Iowa, Colorado Springs, CO 80909 or Cal 
toll free 1-800-525-5885. 


INVALUABLE INFORMATION From In 


ventor Selling Internationally! COMPLETI 
D-I-Y Manual. $17.95. Concept Report, EG 
Box 794, Overgaard, AZ 85933. 


. INVENTIONS WANTED 
INVENTIONS Developed Marketed. Fre 


Invention Certificates. MANU 


FACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool 
worth Building, New York, NY 10007. 


INVENTORS! Confused? Need help? Cal 
AIM for free information kit. Toll free 
1-800-225-5800. 


Presentation to industry and exhibition a 
national innovation exposition. Call frei 
1-800-528-6050, Canada, 1-800-528-6060 
X831. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA15222 


LEARN how to offer your invention fo 
sale or license. Free Booklet Outlines pra 
cedures royalty rates, requirements. Kes 
sler Sales Corporation, а. 7-IW, Fremont 
ОН 43420. 

INVENTIONS Wanted. PATENTVEST 
MENTS INTERNATIONAL. 800-626 
2828, X592, (24 hours, 365 days). 


NEW IDEA? American Patent in Wash 
ington, D.C. will assist you through RE 
SEARCH and DEVELOPMENT! Free Ki 
— 1-800-257-7880. 


HONGKONG factory needs several пех 
products for their poeren buyers. Sem 
product ideas for roya E evaluation. Cai 

roduce exclusively. Hongkong Plasti 
Metal Products Company, Box 69627 
Kwuntong, Hongkong. | 


EARTHWORMS, CRICKETS 


GREY NIGHTCRAWLERS— "Actiói 
Fishworm"—Free Literature— Telephon: 
—912-835-2542— Fain's Farm — Edison 
GA 31746. 


Classified Opportunity Mart 


Reach 472 million readers every month with an ad in Popular Science's Classified Opportunity Mart. JULY Issue Deadline (on sale 
JUNE 10) is APRIL 24. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display 
Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) 
Advertisers using box number in ad must furnish name & street address for our records. Send order & remittance. (new advertisers 
please submit sample with order) payable to POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, МУ 10017. 


Mary C. Ansbro, Class. Adv. Dir. 


Dorothy Ellis, Sr. Class. Adv. Asst. 


HOVERCRAFT 
AERO-CAR Amazing Hovercraft built 
asily with ordinary tools. Lawnmower eng- 
ıe powered. Carries one man plus. Flies 
ver land/snow/ water. Complete plans and 
ooklet. $10.95. Aero-Projects, Box 5118Р5, 
linton, NJ 08809. 


HOVERCRAFT Plans, Parts. Catalog 
V Universal, Box 281, Cordova, IL 
1242. 


10ТО SUPPLIES & EQUIPMENT 


CARPETS, tops, shocks, suspension parts 

г all cars 1935-1980. Free catalogue. 
anter Auto Products, 76P Monroe, Boon- 
jn, NJ 07005. 


MOTALOY ring valve job while driving 
uaranteed $10.00 two $18.00 postpaid. An- 
ris, Box 34081, Dept. 5, San Francisco, 
A 94134. 


‘ORVAIR Parts—4500 CORVAIR parts, 
00 page саш $4.00. Clark's CORVAIR 
arts, n. Rt. 2 , Shelburne, MA 01370. 


AUTOMOBILE-DIAGNOSTIC COM- 
UTER ANALYSIS. [et our electronic inter- 
ice connect your GM car and Commodore 
4. Free Brochure. Executive Electronics, 
1c., 938 Main, Yarmouthport, MA 02675. 


"CALIFORNIA STRAP" Tailgate, Gas 
[ileage, Visibility New Look Write: RY KO 
5, Вох 583, Cloverdale, CA 95425. | 


BUMPER STICKERS 


"LO-TECH, BUT IT WORKSt!" 
umper Sticker for your older car or? $2.00 
ach or 3/$5.00. Performance Injection, P.O. 
ox 342P, Dryden, MI 48428. 


LECTRICAL SUPPLIES & EQUIP 


LASERS: Surplus Units, Power Supplies, 
ubes. Free Catalog. Meredith Instru- 


PLANS 87. 95 


Hep lace that E 
| Tusiy Po > 


EARTH SHELTER Builders—USA. Cur- 
rent list. $2.95. Earth Shelter Research, 
PS5, 880 Grand, St. Paul, MN 55105. 


AUTOMOBILES 
BUILD A BIKECAR be 


The Amazing Mini Car 
Built with Bicycle 


4 
Parts! Electric-Pedal A і 
Г 


B SENT TÛ: 
ге af SPORTRAN CO. 
ЖЕЙУ p.0. Box 7077-5 
val Body Design zi Endicott, NY 13760 


Like Old Cars? 


Subscribe to Hemmings 
Motor News, world’s larg- 
est old car marketplace. 
Hemmings has over 600 
pages of ads each month, crammed with thou- 
sands of old cars and parts for sale. Only $16.75 
for 12 giant issues. Subscribe to the ‘bible’ of old 
car collectors today. Send to: 

Hemmings Motor News 
Dept. 517, Вох 100, Bennington, УТ 05201 

КОЕК TOLL FREE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 
VISA/ MasterCard Only 


pi skup j E 


B ‘ild 

this custom body 

wlth big utility bees. This 
ве low cost рта iec1 can ТИ пй any truck. Send $14.95 


Жог Чер step plans. Variations included 


Custam Пер. 
3, Dept. P5, Forked River, N] OBI 


M | 


РО Вах 1 


[6] BW ROTOR CO., INC. 
TAJ Р. O- Box 391 — PS 


AVIATION 


BOOMERANGS — INCREDIBLE 


RETURNS! Unique sport, Exciting hobby. 
FREE 10th Anniversary Catalog. World's 
best! BoomerangMan, 1806-2 N.3rd., Mon- 
roe, LA 71201-4222 

HELICOPTER Design—Data and Draw- 
ings for development of your own helicop- 
ter. Resource list. $7.50. Vertech, Box 3714, 
Riverside, CA 92519. 


AIRBOATS 15 to 250 Horsepower. Air- 


drives, Engines, Propellers, Plans. Hover- 
craft. Nationwide Delivery. Catalog $2.00. 
Sportscraft, Box 188R, Meeker, OK 74855. 


| у = POWERED 
ОК KOPTER 
No License Required e Hover Flight 
Vertical Take Off and Landing 


Sky Kopter (Jet) ....... 
Sky Cycle {Jet}... 
BW Giro Kopter (Gas) 
BW Homebuilt 

Helicopter (Gas)... 
Hobby Helicopter Book .. . .. 
All Plans — £3.00 Postage 


Information Pack $5.00 x 
и TOE 
KITS 
FROM 
Towanda, KS 67144 $899 


The Homebullt 


IJET HELICOPTER mon. 


LOW-COST DESIGNS / ASSEMBLY METHODS 
e Caries one person-plus & Vertical take-off & landing 
è Hand-tool construction e Can be flown without 
~. a license Ф Uses low-cost Fuel 


CONSTRUCTION 
MANUAL 
— Completely illustrated — 


WING-GROUND-EFFECT AIRCRAFT 
TRANSPORTATION'S Future! $3.00. 
Wings, 1402-1 Concorde Place, Toronto, 
Canada МЗС 3K6. 


KITES 


r KITES SSK 


FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative kinds. ; 
Call or write for your catalog today! | 

Into The Wind -(303) 449-5356 | 

LT Broadway, Boulder, CO 69292 | 


BOATS, 
INBOARD/OUTBOARD MOTORS 


BOAT Plans— Patterns— Kits— Hun- 
dreds of designs—Sailboats— Powerboats 
— Sportfishers— Rowboats— Duckboats— 
Bassboats—Canoes—Hydroplanes—Sim- 
ple construction— ‘Proven results—Tre- 
mendous savings! Gigantic 160-page 
catalog $3.00 ($4.00 Airmail)—Includes 
Free "Boatbuilding Supplies" catalog. 
GLEN-L, 9152 ean, ox 7565F, Bell- 
Помет, СА 90706 


Featherueigh! Car- topper Boa 


as sean in Mar 86 PS. Send $1 for naan portfolio. 


MONFORT ASSOCIATES 
RFD 2 BOK 1490 PS WISCASSET ME 04578 


BOAT KITS-PLANS-PATTERNS — 


ients, P О. Вох 1724, Glendale, AZ 85311. NEW CAR BUYERS— Get ES cost УУ. Only $11.00* % 
and more! Save #10005. Indicate Model and iar * — World's Largest Catalog — 200 Designs — 


40th year—8' /80'— Plywood — Fiberglass 
— Steel — POWERBOATS — Cruisers — 
Houseboats — Hydroplanes — Runabouts 
— Duckboats, Canoes, Kayaks — SAIL- 
BOATS — Daysailers — Trailersailers 


all options wanted. Send $15.00 to: United 
States Auto Consultants, PO. Box 904215, 
Tulsa, OK 74105. 


HUNTING & FISHING INFO. 


IATTERIES & GENERATORS, ETC. 


GENERATORS DETROIT - DIESEL 
0,000 watts $3350.00. Warehouse Tool- 
загі, 5313 Venice Blvd., Los Angeles, СА 


0019. Free Catalogs. (213) 933-7101. FREE 1986 CATALOG: Gun. Chaps, hunt. einer mia — bases Multihulls — Supplies — Epoxies — Poly- 
7986 Plans 4 accessory Mfo: р = = = ` 
ENERGY SAVING ing and archery accessories. Kane Products, fi ог FREE Mind An extraordinary Kit Helicopter! esters Cloth Foam astenings 


Helicopter Experimenter's | 


Filled with designs, data, methods and supp liars 
for the rotary-wing habbyist (illus), Only $10.00" 


“BOTH ABOVE BOOKS: ONLY $18.00 


Catalog — 53.00 (Airmail $5.00) — In- 
cludes free International Design Catalog. 
[Amateur Boatbuilding Book $6.00). 
CLARKCRAFT, 16-5 Aqualane, Tona- 
wanda, NY 14150. 


178 order! Details sent with Sook orders. 


| Dept. PS, 5572 Brecksville Rd., Cleveland, 
H 44131 


SPORTING GOODS 


"WOW!" ELECTRONIC ILLUMINATED 
КОМЕ guarantees more and larger fish, 
Write. Fisherman, Box 146, Willow Grove, 


“ENERGY Systems’ for the 80's complete 

purcebook. $5.95 Visa/MC/Check. 
PCPS, Box 649, North San Juan, CA 
5960, (916) 292-3754. 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
аге Technical Data. Astounding 40-page 
atalon, НЕБА $2. Rexsearch, Box 1258, Berke- 
у, 

MAGNETS; Unusual Books, Free Bro- 
hures. Cadake, PO. Box 1866, Clayton, GA 
0525. 


TESLA, FREE ENERGY, ETC. New tech- 
ical publications. Tesla Book Co., 1580 
[agnolia, Millbrae, CA 94030. 


EFFICIENT SOLAR WATER HEATER 
ligh capacity, developed by leading solar 
nergy experts. Easily built of readily avail- 
hle materials for a few hundred dollars, 
aving $4,000.— commercial value. A com- 
lete set 48 plans, drawings, instructions, 
iaterial list and sources for a pumped, а 
umpless thermosyphon and a cold climate 
ystem. Complete package $29.75 p.p. 
nerex Corporation, P.O. Box 4109, Prince- 
m, FL 33092-0109. 


PHOTOVOLTAIC battery charge control- 
r. Priced right. Free details. Danocinths 
1c., Dept-PS, Box 261, Westland, MI 48185. 


Р.О. Box 50-А 
Riderwood, MD 21139 
L.S. A. 


DEPENDABLE LOW-COST 


HOMEBUILT HELICOPTERS BOAT KITS—SAIL— 16'-30' all trailer- 


able molded fiberglass hulls and decks come 
factory assembled you install factory sup- 
pried interior. Save half factory built cost, 

o experience required. FREE 40 page cat- 
alog. LUGER, Dept. AC-56, P.O. Box 1398, 
St. Joseph, MO 64502. 815/233-5116. 


PATCHES DECALS & BADGES 
GUARANTEED Lowest Emblem Prices! 


Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


MODELS, SHIPS, CARS, PLANES 


Y * Design Selection * Parts Fabrication 
РА 19090. - * Construction * Kits 


ALL TERRAIN VEHICLES 


Send 56.95 Check or M.O. 
bo 
H-C Guide Publishing 
Box 50485, Dept C-1 
ee same 0А" Midwest City. ОК 
pen 73140 


BUY ONE AND WE'LL 
MAKE YOU AN 
EXCLUSIVE DEALER" 


dive s | 


Amphibious E. 

2 and 4 passenger models 
Call toll-free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada toll-free 1-800-338-0012 
Recreatives Industries. Inc. 

60 Depot Street 

Buffalo, NY 14206 


"if the territory still is open 


WORKING STEAM MODELS 


KITS or ASSEMBLED. 
Tractors, Locomotives, Lim- 
ousine, Roadster, Truck, 
Engines. Two Steam Books 
total 59 Color pages $4.95 
(Refundable). Colored Cir- 
cular $1.00 Spring dis- 
counts 20%. 
DIAMOND ENTERPRISES | 
Dept PSM, пах 537, Alexandria Bay, NY 13607 
hone: (613)-475-1771 


STAR-CRAFT І 


2-man aircraft designed for vertical take- 
off and landing. Cruise at over 100 MPH. 
Build from kit. Components now available. | 
For info send $10.00 to Star- Craft, 900 No. 
400 W. #9, No. S.L.C., Utah 84054. 
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DO IT YOURSELF 


ELECTROPLATING. Complete Textbook. 
atte aed Metallic/Nonmetallic Items. 
$11.95. Details Free. Tropic, Box 95P, Palm 
Bay, FL 32906-0095. 


APPLIANCE R REPAIR— Book written by 
Retired Service Technician shows trade se- 
crets, Free Details, DLR Publications, 713 
Silverstone, Richardson, TX 75080-D. 


MICRO BUGS 
Highly advanced bugging equipment. Ultra- 
small transmitters, concrete mics, telephone. 
pen bugs and much more. Send $2.00 to 
>, MICROCOM for catalog 
I REFUNDABLE). Unbeatable 
ШУ prices. 
ETI MICROCOM TECHNOLOGY 


` Dept-D5®P Û Box 347341 * Cleveland. ОН 44134 


Z AMAZING. 
| SCIENTIFIC and ELECTRONIC | 


N DEVICES” 


LASER DEVICES 

• LCS BURNING CUTTING CO2 LASER .... $20.00 
* RUB3 RUBY LASER RAY PISTOL 00 
e LAGS IR LASER RIFLE/PISTOL ............. 10.00 
• LGU3 VISIBLE RED LASER RIFLE..........10.00 
* LBTI-LIGHT BEAM COMMUNICATOR. 10.00 


e LHC2 BEGINNER simulated VISIBLE LASER. .5. 

SCIENTIFIC & ELECT 

e TCL3 SOLID STATE TESLA COIL 35KV .....7.00 

• BTC3 250 THOUSAND VOLT TESLA COIL . Р 
„О. 

„1000 


+ BTCS 1.5 MILLION VOLT TESLA TM 
e GRAT-GRAVITY GENERATOR .. 2 
• i063 ION RAY FORCE FIELD GUN. 10.00 
e PTGI-PLASMA TORNADO GENERATOR........10.00 
ULTRASONIC ACCOUSTICAL 
• PPF1PHASOR PAIN FIELD GENERATOR ....15. 
e PSP3 PHASOR SHOCK WAVE PISTOL .. ....8. 
a IPGS POCKET PAIN FIELD GENERATOR ....8. 
* RAT2 RAT AND PEST ELIMINATOR ......... 
* HT9 HIGH FREQ. LISTENING DEVICE .. 
SECURITY & PROTECTION 
* BLS1BLASTER WAND 
• PPG1PHASOR PROPERTY GUARD... 
~ MFT1 MINI VOICE XMTR 2-3 MILE .......... 
e INF1 INFINITY TRANSMITTER 
e STGI-STUN AND PARALYZING GUN... 
• 505 SEE IN DARK NIGHT EYE 

WE STOCK ALL PARTS NECESSARY FOR 

CONSTRUCTION OF THE ABOVE PROJECTS 

• CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS. 
EASY TO BUILD KITS AND ASSEMBLED ITEMS 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 
THE ABOVE PROJECT PLANS. SEND CASH, CHECK, 
MO. VISA, MC TO: 


INFORMATION UNLIMITED __ 
| P.0.BOX716,DEPT.P8 AMHERST. NH 03031 | 


cn 


[эх 2225: 


Your Own 
Concrete Blocks 


information 
package, which includes full details & 
illustrations of all mold designs and 
sizes 6O5y То redd plans handy tools 
ond techniques Your $6 ls refundable 
on апу purchase you make. 


E-Z BLOCK 


MOLD COMPANY INC. 
Dept. 256 
P.O. Box 28747 St. Louis, MO 63146 


Never need a barber again. 
haircut everytime with ease. а 
Back of head is easy too. 55 
Measures length, cuts, a 
tapers, collects all , 
clips, seif-sharpens.s 
Allautomatically!  ESESS 3 ۴ 
You just pass it over hair. For the price of one | 
haircut, get fresh haircuts as often as you like. | 
You'll look better, you'll feel better! 

Full money back guarantee. Patent pending. 
ая ч mait ge $14.95 for haircutter 

о: Robocut Co, | 
РОВох 9102, FREE 
Ft. Collins, Co 80525 


Haircut 


Guide 
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SAVE $$$$ ote 


‘| 


И опне ичсе any E 
| recorder and your. ңе! · T ed 


Ыз " S ELE iue recorder — [E 
pt. "ung ыр: c 


AN : "isuper ‘powerfull © "à 

; times more өйне than ciher mics. Tinie 

Ф io "а mile to апу ЕМ ae dem assemble 
5 Et (пої. псе Cal in iE b Uli Corp: P er dg + 

E shipping oe cae 
sted For pores eis M RENT ieee’ scram: p 


| es ana amr W pecar noms. обоа N Lr и AT 


—I\n Your Back Yard! 
Portable—No Foundation | 
Proven Design—No Paint | 

Loft—Great for Play Room 
—Picnics—Camp-outs | 
Homework: Study*Relaxation 

Base 12x16 feet. 
Detailed Plans, Materials 
List & Instructions $12°П0 

D.M. Field, 843 Palmer 
Rd, Churchville, МУ 14428. 


Build Your Own 


SANDBLASTER 


Earn up to $40.00 per hour removing rust and paint from aute 
parts, farm equipment or any metal surface This portable unit 
removes rust and paint at a rate of one square foot per minute 
continuously and is built from common inexpensive materials 
Simple step by step guide shows how to canveri а YÊ engine 
into a powerful 4 су engines 4 су! Compressor combination 
No complicated machine work Money back guarantee 1 пеи 
completely satisfied 


Send $15 00 plus $1 00 handing te 


DESIGN PUBLICATIONS 
Р.О Box 102-5 
Columbia, Ill. 62236 


HYDROGEN AUTOMOBILE FUEL CON- 
VERSION. Amazing Free Report. Merit 
Inc., Box 5363, Louisville, KY 40205. 


TROLLING MOTOR—convert your gas 
red weed trimmer. Complete Kit $49.95. 

Sta te make and model. Argo Research, 1731 
Howe Ave., #134, Sachi ats. CA 95825. 


HEATING AND AIRCONDITIONING 
BRAND Name Boilers, Furnaces, and Air- 
Conditioners all makes and models lowest 
prices. Boilers $595.00, Furnaces $249.00 
— Central Air-Conditioners $395.00. Do it 
vourself and save. Write: Heatmasters, 5540 
W. Lawrence, Chicago, IL 60630. 


PROJECTION TV .. . Convert your TV 
to project 7 Foot picture... Results compa- 
rable to $2,500 projectors . . . Total cost 
less than $30.00 . . . Plans and 8" Lens 
$21.95 . . . Illustrated information FREE. 
Macrocoma- Al, Washington Crossing, 
Pennsylvania 18977. Creditcard orders 24 
hours (215) 736-3979. Dealer Inquiries, 
(215) 736-2880. 


VAN de GRAAFF GENERATOR 
250,000 Volts of Electrostatic Energy. Ex- 
periments. Lightning, Truly “Hair Rais- 
ing’. Free Details. Associated Scientific, 
Box 15098, San Diego, CA 92115. 


SAVE UP TO THOUSANDS ON A NEW 
HOME. Eliminate builders mark-up. Be 
your own General Contractor. NO CON- 
STRUCTION EXPERIENCE NEEDED. 
EASY-To-Follow manual guides you step- 
by-step through FINANCING, site selection, 
permits, hiring and scheduling subcontrac- 
tors, etc. Written by successful contractor. 
$12.95 to: MONEY SAVING TECH 
Box 158-PS, Holden, MO 64040. 


4,321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


CONVERT old light switch to new tech- 
nology Touch Sensitive Switch. Plans only 
$10.00. SL Associates, РО. Box 57611, Web- 
ster, TX 77598. 


REPAIR MOST ANY ТУ. . . . EASILY! 
us Caltronics, 1013 Maine, Windsor, IL 
61957. 


VOICE Disguiser, FM Transmitter, Tele- 
phone Transmitter and More! XANDI, Box 
25647, Tempe, AZ 85282. 


ADJUSTABLE MORTGAGES EX- 
PLAINED by banker .. . Send $3.00 today! 
Directedata, P.O. Box 262. Talladega, AL 
35160. 


AMAZING ... FIX ANY TV... EASY 
Retired serviceman reveals secrets. Write, 
Sneddon's Box 536 Colville, WA 99114. 


SMOKE MEAT AUTOMATICALLY — 
ырыр ке lans for chip feeder/burner 
whic uce smoke continuously. Send 
$6.95 is Pacific Smoker, РО. Box 941, 
McMinnville, OR 97128. 


ASPHALT MAINTENANCE & REPAIR 
GUIDE For Parking Lots, Driveways. How- 
То'5, Materials Needed. Where To Buy. 
$5.00 Asphalt Advisors, Box 1305, Engle- 
wood, CO 80150. 


FLYING STARSHIP Model, Plans $6.00. 
иа Р.О. Box 520, Sterling Hts, MI 


WHIRLPOOL, Build yours Under $300. 


| Easy construction, Ceramic. Information 


$10 Refundable. SIREX, ны, Вох 9310, 
Downers Grove, IL 60515 


PLANS, BLUEPRINTS 


METAL LATHE PROJECT: full size blue- 
prints for model 1812 “Long Tom” brass 
cannon. Send $12 US currency. Hub Indus- 
tries, 2731 Glendevey, Loveland, CO 80537. 


RAF'H— Complete Plans—In- 
expensive! RECORD EARTHQUAKES From 
Around The World! Great Science Fair Proj- 
ect Or Lifetime Hobby! Send $5.00 to: 
HOOD, 5307 S. Fannin Amarillo, TX 79110. 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
Taped Bible Cassettes. Details $2.00. 


| Bridges, Box 5460, Hollywood, FL 33083. 


EMERGENCY 12 VOLT BACK-UP ELEC- 
TRICAL SYSTEM BOOKLET. SIMPLE 


| ILLUSTRATIONS. $5.00. MARJON EN- 


TERPRISES, P.O. BCX 596, ORTING, WA 
98360. 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$500. WEEKLY Recycling Discarded 
Tires! Stamp Appreciated. La Vallees, Foun- 
tain, FL 32438. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary, Free 
Report. Mellinger, Dept. C2696, Woodland 
Hills, California 91367. 


BORROW 5300-530,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


PIANO Tuning quickly learned with | 


home study course. Diploma granted. 
American Tunin 


Drive, Morgan Hill, CA 35037. 


BUMPER Sticker Printing Device. ар, 
Simple, Portable. Free details Bumper, РО 
22791(LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


GET RICH using OTHER PEOPLES’ 
MONEY!! Unique—amazing business! De- 
tails FREE! Finance-5, Box 4605, Margate, 
FL 33063. 


ALUMINUM SCRAP- Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS65, Box 127, Alexandria Bay, 
NY 13607. 

REPAIR HYDRAULIC JACKS—Free 


details. Hydraulic Parts Supply, Dept. 8, 
Box 4157, Brownsville, TX 78520. 


START profitable mailorder business at 
home. Free details. Farrow Enterprises, Box 
54164-PS, San Jose, CA 95154. 

"g1,000'°S WEEKLY!" Fantastic Home 
Mailing Program! $tart Immediately! Free 
Details! Write: MJG-PS, Amblers, PA 
19002. 

RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others dont tell. 
Stamp please. Battery Qutlet, Box 3300, 
Hickory, NC 28603. 

MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
Box 37169, Ft. Worth, TX 76117. 


| 48 years! Retirin: 


School, 17050 Telfer | 


| necessary. We train. Free 


LEARN Piano Tuning. Big profits! Ca- 


reers, Box 383P5, Urbana, IL 61801. | 


TWO stamps brings the Hottest Money- 
makers. Nonstop for one year. B/ Assoc., 
Box 4222, Rockford, IL 61110. 


MECHANICALLY inclined пад лаје 
desiring High Weekly Profits operating 
Small Мапа ring business Without In- 
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235. 


$100,000.00 CREDIT Line Free De- 
tails! Credit-PS, Box 2298, Sandusky, OH 
44870. 


LIFETIME OF HOMEWORK! Successful 
g. Secret can now be yours! 
Publico-265, Carlsbad, CA 92008. 

$25,000 LOANS INTEREST FHEE!! 
Secret Federal law WIPES OUT DEBTSI! 


Details FREE! Moneywise-S, Box 26744, 
теге FL 33320. 


EW Luxury Car without cost! Write: 


mod 15, 1601 Main, Plainfield, IN 46168. | 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50e (Ке- 
fundable), Woodwins, Bridgewater, MA 
02324. 


GET RICHI! Secret law smashes debts— 
brings cash credit! Details FREE!! Wealth- 


Kit-5, Box 4036, Pompano, FL 33063. 


$40,000 ON 1/3 ACRE! New hydro- 


nics—inexpensive, pleasant, practical! 
ree information. Planter's, Box 1214, 
Franklin, TN 37065-1214. 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free. Harbor, Box 1719-PS5, Yuba City, CA 
95992. 

SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 


We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


GOLD Stamping Machines. Inexpensive. 


| Quality. Large imprint Area. Free details. 


Magic Systems, РОВ 24986 ( LLC), Tampa 
FL 33623. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu-| 
nity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-65, Chatsworth, CA 91311- 4991. 


GET YOUR FREE INFO-KIT — Making 
MONEY with Balloon Magic . . . Kit tells 
how ... Write Today ... Winner's — PS65, 
Box 250, Alexandria Bay, NY 13607. 


FREE! TREASURY OF HOME BUSI- 
NESS OPPORTUNITIES, POPCO, BOX 
34370, BARTLETT, TN 38134-0370. 


SEIZED, Surplus Property Auctions. 
Your Locality. Write: Tropics, Palm Bay, FL 
32906-0095. 


EASY INCOME. Earn at home. Free De- 
tails. Ponderosa Publishing, P. O. Box 
10206, Tampa, FL 33679. 


UNREPAIRABLE, Until Now! I earn 
$40/hour repairing the Unrepairable. Great 
demand. Today, Box 19636-5, Portland, OR 

72189. 


VIDEO RENTALS, Your Business, $5.00, 
Complete Details. WCS, Box 658, Addison, 
IL 60101. 


NEW OPPORTUNITY. Average $35.00/ 
HOUR servicing telephones. Experience un- 
brochure. Set- 
comm, 205-A 42nd St., Gulfport, MS 39501. 


$1,000 weekly mailorder. Immediate 
opportunity. Noo ngaron d Enterprise, 210 


| Welch-PS. Ames, ТА 50010 


MAKE HOMEMADE B OOKLETS! De- 
tails free! Caligan, 1013 Maine, Windsor, 
IL 61957. 


$5,000 MONTHLY Guaranteed! New 
Home Mailing Program Guaranteed Earn- 
ings. Start Immediately. Details Write: LBI 
ee Dept. PS, Box 3430, Jamaica, NY 
11432. 


DON'T SPEND ANOTHER DIME ON 
VAGUE OPPORTUNITY ADS. SPECIAL 
RESEARCH REPORT EXPOSES OVER 
100 MONEY MAKING OPPORTUNITIES. 
SEND $9.95 TO: DEARMAS, BOX 295, 
PORT READING, NJ 07064. SATISFAC- 
TION GUARANTEED. 


LEARN Gold, Silver Scrap Recycling 
usiness. Free Information: Recycling, Box 
1216PS, Reno, NV 89510. 


PIANO Tuning easily learned on Video 
ape! VHS $39. Ashburn Piano, 1408 Hy- 
ar-A, Anchorage, AK 99501. 


GET RICHI Selling Books By Mail... 
j0% Profit! Dealers Wanted. Free Cata- 
g. Published, Box 1621, Spring, TX 77383. 


INCOME DISCOVERY: Famous Ph. D 
ientist reveals high-income discoveries 
луопе can use to achieve wealth. Free 
acts: J & 5 Enterprises Eastland Drive 
juth, PO. Box 1573, Dept. ME 1, Twin 
alls, Тр 83303. 


GUARANTEED QUALITY NAMES with 
MAZING RESPONSE. Rush sase to: 
renlin Co., PO. Box 974, Moline, IL 61265. 


THE EASIEST BUSINESS ON EARTH 
€ Details; Wellco, Box 297-PS, N. Chili, 
14514. 


PROVEN, Successful, Home Operated 
usiness. Start On A Shoestring! Free 
etails! B.C.E., Box 2915, Boone, NC 
3607. 


TELFLON Re-coating. No com 
formation: $3.00. Guyer's, 3040 
alm Harbor, FL 33563. 


FREE Mail Order Business Beginner's 
ve JMZ, 731-Al Leroy, Ferndale, MI 


EARN $20,000 per month. Free Infor- 
ation. DL, Inc., Dept. PS, Box 32165, Tuc- 
m, AZ 85751. 


MAILORDER Opportunity: Start profit- 
Је home business without experience or 
pital. Write for free book, plus details. 
ail Order Associates, Inc., Dept. 468, 
ontvale, NJ 07645. 


ANYBODY CAN EARN $85 HOURLY. 
ittle Cash Starts. Profits Immediately. 
round Floor. Free Information. Robert, 
ox 67842, Los Angeles, CA 90067. 


START/OPERATE profitable business at 

jme. Free details: Victory Publishers, 
377 Autumn Breeze, Dept. 5-A, Lewisville, 
X 75067. 


START YOUR OWN BUSINESS, earn 
00 the first week. Free Details. SIREX, 
epl. Box 9310, Downers Grove, П 60515. 


tition! 
elcher, 


START A CAREER TRAINING 

засћ typi: ng, wordprocessing, automobile 
pair etc. Send $29.95 for start-up man- 
il. EMA, Box m Arlington, VÀ 22215. 


mM $1,000'8 with our Home Business 
ope Ei Rush stamped self addressed en- 
lope lite, Box 3195-PS, Jamaica, NY 


BE YOUR OWN BOSS! 
Learn how to start and operate your own 
ofitable business at home. For details, 
nd $1 to: The Connection, 4 PS56, 6350 
‚ Exposition, Lakewood, СО 80226. 


YOUR ROAD TO RICHES! Buy Real Es- 
te with other people's money. Details 
i.00. Earlcraft, Box 369PSY Station E, To- 
hto, Canada M6H-4E3. 

MAKE BIG MONEY REPAIRING WIND- 
HIELDS, & Plate Glass! Up to $60,000 
arly! Call rTOLL-FREE for Valuable FREE 
port. 1-800-321-2597. Glas-Weld 


ystems, Вох 5755-C5, Bend, OR 97708. 


SELL HOW-TO BOOKS BY MAIL 
UP To 2000% PROFITS 


START NOW! 

We drop shipped at very low prices, books, cassatte 
tapes, manuals and reports. Beautiful illustrated 
calalogs, circulars and sale aides supplied for your 
mail order sales. Start without capital! One of the 
lastest Money Making in mail order industry. 
Complete details and catalogs. Send $1.00 for 
postage (refundable) tà: 

LONG PUBLISHING, Dept. P-27 

РО. Box 1465, Garden Grove, CA 92642-1465 


1,000°5 WEEKLY 


Home Business Directory 
xciting free details. Write: 
Box 2019-PS 
New York, N.Y. 10163 


| ings everywhere U.t 


а LITTLE-KNOWN SECRET REVEALED 
| Buy Dirt Cheap · Automobiles, 
g Trucks, Vans, Boats, Furniture, oe 
g Stereos, Appliances & TVs ---- Ipi nud 
Ё thousands of other items se ized, ISS cx 
В in narcotics raids = — — а (~ ч 
= Resell at Big Profits! Cok T 
S. Free information! — Чу | 
j MARCEL Dept. ЕВ oa ^ <7, 
P.O.Box 7557 epum ااا‎ (КЕ 
*.- Monroe, LA 71211 а di 


Income unlimited In full or part time home business 


preparing tax returns in busy tax season, plus year- | 


round monthly fees to $50 from business tax service. 
No bookkeeping experience needed. We train you at 
home, help you start. Accredited Member NHSC. Free 
literature. No salesraan will call. Vet Approved. Nation- 
al Tax Training School, Monsey, ТЕТ N.Y. 10952 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


$50, 600,000 LAND LIQUIDATION, 
“Acrettes Lake Living, Coast to Coast” list- 
.A., Nothing down, 
from $49 month. Free information, phone 
1-800-521-4996. Write Wholesale Land, 
4220 Farner 6, Drayton Plains, MI 48020. 


From $1.00, You Repair. Also Delinquent 

Tax Property and Foreclosure Lists. For In- 

Vy cvm Call Refundable 1-312-888-0123 
-H-504 


CANADIAN COUNTRY ГІЕЗ. 
Acreages for recreation Ени среле. farm- 
ing, fishing, hunting, investment, miner- 
als, etc. OUR FIST YEAR. Terms available. 
Titles guaranteed. Catalog airmailed $1.00, 
DIGNAM Corporation, Suit 481, 85 Bloor 
Street East, Toronto, Canada, M4W 1B5. 


MONTANA LAND 


New Otte Pets ы more кып | at $6,950 with 
$150 ry ж onth. Near | Yellowstone Park 
and National Forests. In the heart of way elk, deer, moose, 
antelope and tu ки E ribbon trout streams. Guar- 

LE AND WARRANTY DEED. Your 
inspection welcomed. FREE осин, Ма LED lor Photos. 


Larger Whal sale Blocks Available. 
Call TOLL FREE: 1-800-252-5263. 
Yellowstone Basin Properties 


1119 North 7th Ave. Dept. PS, РО. Box 3027 
Bozeman, MT 59772-3027 • (406) 587-5469 


a access. INSURE 


HOME BUYER : SELLER - OWNER 
before you buy, sell or refinance 
YOU MUST READ THIS 
Appraisal Guide 
Explains Appraisal Report and what affects value. Avoid 
costly mistakes of ced wrong house or save you 51000 wrona 


James M. Raulerson Jr, 
Appralsal Gulde 
Р.О. Box 17517, Tampa, FL 33682 


$50,000,000 LAND LIQUIDATION 
listings Arizona, Arkansas, California, Col- 
orado, Florida, Kentucky, Michigan, Mis- 
sissippi, Minnesota, Montana, New Mexico, 
Nevada, North Carolina, Oklahoma, Ten- 
nessee, Texas, Utah, Freeport Baharnas. 
Lake Living acrettes. Nothing down from 
$59 month. Information 313-674-4116. 
Wholesale Land 4220 Farner 6, Drayton 
Plains, MI 48020. 


| FREEDOM COUNTRY 


20 BIG acres in WES MONTANA, starting at 
59850... $200 down, тре. Trout fishing, back- 
packing, camping. Elk, deer, moose, bear. ADJ INING 
two National Forests, near established towns. Yellow- 
stone and Glacier National Parks nearby. GUAR AN- 
TEED ACCESS, INSUREDTITLE, WARR DEED. 
FREE color brochure, photos, maps. 
Full Money-Back Guarantee 
Call Toll Free 1-800-592-5990. 
Treasure State Properties 
210 Milwaukee Street, Dept PS. 
Dear Lodge, Montana 59722 (406) 846-1000. 


TOOLS & MACHINERY 


= 


shown w/acpesanr ims 


Em 10015 COMPANY 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Princa ept. 
mn South 7th Avenue, Phoenix, AZ 
5041. 


UNIVERSAL 


MECANIX® L-150 
6" 4C KOTOBUKI BOEKI COMPANY 

i No. 5-8, 1-Chome, Tsukiji, 
Chuo-ku, Tokyo, Japan. 
Telex: 0-252-3476 
KBKK J 


acancies of agent 
available in several 
districts). 


LM een 


` LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


س دا 
Catalog s $1.00 (over‏ 


U page 
m ree Миті er F For Orders 
х 536-Р ne, WV 25526 
REPRESENTATIVES oft MANY Y MANUFACTU RES 
304-562-3538 
д’ METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 
"SHARPENERS REPORT" Monthly 


| Newsletter, Sharpening Guidebook, Angle 


Wall Chart, Free details. Skog Company, 
Dept. PS4, PO. 22559, Minneapolis, MN 
55422. 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 


METALWORKING MACHINERY! Fac- 
tory Low Prices! Details $1.00, Refundable. 


Dynamics, Box 217, Ferndale, WA 98248. 
HOME CRAFTSMAN 


DOES YOUR SUMP PUMP WORK dur- 
ing power failure - Ours Does - without a 
plumber. Catalog $1.00 Refundable. Resi- 
dential Safety Systems Inc., 899 Boulevard 
E, Room 2D, Weehawken, NJ 07087. 


MAKE 14 shot hardwood rubber band 
GATLING GUN. You've never seen апу- 
thing like it. Plans $3.00. Bones, P.O. Box 
1554, Dept. 3, Colton, CA 92324. 


HANDYMAN'S DURABLE 12 in 1 
SCISSORSI Wire cutter/striper, magnet, 
opener, Guaranteed! Free details. Scissors, 
Box 369PS5Y2, Station E, Toronto, Can- 
ada M6H 4E3. 


STAINED GLASS Factory direct, glass, 
tools, supplies, books. Catalog $2.00. 

GR-PS-5, Box 6383, Fort Smith, AR 
72906. 


COPYRIGHT anything easily. Instruc- 
tions. $3.00. AFFIRMware, Drexel Hill, 
РА 19026-0586А. 


WHEELS ... WOOD | 
Catalog $3.00 (refundable.) Larson Wood 
Manufacturing, Box 672-PS, Park Rapids, 
MN 56470. 


OLD FASHION LS 12 


WOODEN STOO 
| Plans $3.00. Big Thicket Crafts, РО. Box 


222, Sour Lake, TX 77659. 


m o ee ee ЦЫ. a ӘӘ. س س‎ a 


Turn your sparê time into big cash profits. 
Detailed instruction manual includes 20 
easy, proven plans plus | 
supplies & accessories 
catalog. Special report on 
how to make PVC pipe doil | 
furniture includes 4 plans. 
Money Back Guarantee $12. | 
J&L CASUAL FURNITURE | 


P.O. Box 208-Р. 
Tweksbury, МА 01876 Я 


МАКЕ Sables picnic tables. Carry with 
you. Assembles in seconds, no hardware. 
Lays flat for storage. Plans $5.95 adult or 
child size. Plans, 4478 NE llth Avenue, 
Ft. Lauderdale, FL 33334. 


STEAM ENGINE KITS, Power models at 
savings to you! Send $1.00 for literature. 
Р.М. Research Inc., Dept 5, Rd #2, Box 29, 
Wellsville, NY 14895. 


AMAZING INTERLOCKING 
PICNIC TABLE 
HUNTERS. FISHERMEN. CAMPERS 


BUILD 


ASSEMBLES IN SECONDS 

CARRY IN CAR. TRUCK. CAMPER, EASY TO STORE 
L. A. LONG CO. DEPT. ACD 5, P. O. BOX 853 

LANGLEY. WASHINGTON 98260 


For work shops and hobb en- 
MACHINE TOOL — gineers. Reasonable price. Avail- 
able inch or metric version. 


...PLANS.... | 


WOODWORKERS OUTDOORS 


Toolsheds, Birdhouses, Gazebos, Gar- 
den & Patio Furniture, Swingset, Etc. 


| Plan Catalog $2.00 ppd. 
| ALFRED OTTO PUBLISHING CO., 


P.O. Box 690765B, 
Houston, TX 77269. 


FOR THE HOME 


REFRESHING Filtered water for drink- 
ing, cooking, at the touch of your fingertip. 
UNIQUE DESIGN easily installed. Doesn't 
sit on counter nor hang from faucet. Pat- 
ented filter removes chlorine, sulphur, many 
pollutants. FREE INFORMATION. CFS En- 
terprises, Dept. 40, 12455 Steubner- Airline, 
Houston, TX 77014. 


ASTRONAUTICS 


ANTIGRAVITY — PARANORMAL — 
ENERGY. Information Package $2.00. 
HEER, Box 5286, Springfield, VÀ 22150. 


BUILD ROCKETS 500—— OVER 100,000 
FEET!! $3.00. Missiles, 1402-1 Concorde 
Place, Toronto, Canada МЗС 3K6. 


REUSEABLE Rocket. Safe, Inexpensive, 
Powerful! Plans $3.00. Cantec, Box 400, 
Fergus, Ontario, Canada, NIM ЗЕ2. 


"THE DEATH OF ROCKETRY", Ву Rob- 
ert Cook, U.S. Patent 4,238,968. $20.00 

stpaid, CIP Systems, Inc., P.O. Box 596, 
Victorville. CA 92392. 


À BUILD YOUR OWN 
"| ROCKET MOTORS! 
* A0 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
AN EVENING! 


Send $2 00 to: 
Dept. PSS . THE TELEFLITE CORPORATION. 
11620 Kitching SL, Sunmymead, Calil. 32388 


& 
0 ppd. р! 

$5. FOREIGN ADD $10. SAUCER TECHNOLO. 

GY, Box 132-A, Eureka Springs, Ark. 72632 


SPACE SHUTTLE Videos! Products Cat- 
нор $1.00 (refundable). RICON, 5863-ps 
Village Forest, Houston, TX 77092. 


COMPUTERS 


Ti-99/ 4A Software’ Hardware bargains. 
Hard to find items. Huge selection, Fast 
Service. Free Catalog. Enterprises, Box 690, 
Hicksville, NY 11801. 


COMPUTER-POCKET MANAGER UP-3800 


This perfect product not only makes your vital day-to- 
| day information a few taps away but never fails to re- 
mind you of the appointment that you don't want to miss. 
Operation is very easy by simple touch key. 
Reminder Alarm System- up to 250 different schedules. 
Data File System-capacity of 4,000 characters. 11-Digit 
Calculator-standard function. Precision Quarz Clock. 
Suggested retail $99.95, our price $79.95. + $1.50p & h. 
Distributorship available. For order or more information 
write: The Sustek Co., Р.О. Box 239C, Revere Branch, 
Boston, MA 02151-9998, 


FREE PROGRAMS!! IBM с'в/Ар sa 
Commodores! Adam/TRS80's/Timexes/ TI 
4A. Ezraezra, Box 52225МҮ, San Diego 
92105. 


uter pro- 


SURVEYING basic pocket com 
avjo 236, 


ms Sase for information 7159 
San Diego, CA 92119. 
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SATELLITE TV 


SATELLITE System $449. Catalog $2.00. 
Starlink, 2603- 16Р Artie, Нин ш; AL 
35805. 


BUILD Your Own Satellite ТУ Receiv- 
ing System And Save! Instruction manuals, 
schematics, circuit boards, kits! Send 
stamped envelope for complete listing: 
KANDI, Box 25647, Dept. 24MM, Tempe 
AZ 85282. 


8' DISH $69.00 [abrication cost. At- 
tractive, Easy Construction, Photograph/ 
Informational Package, $3.00 refundable. 
DIRIJO DISH, Box 212, Lowell, NC 28098. 


SATELLITE SYSTEMS. WHOLESALE. 
Determine brand’ model before writing for 


quote. BN-Sat, Box 64, Ely, MN 55731. 


SATELLITE SYSTEMS, Lowest Prices in 
the Nation! Send Brand, Model to: 2002 
innovia, Inc., Box 2002, Gardnerville, NV 
89410. 800-628-2898. ext. 519. 


SATELLITE TV-Install Your Own! Our In- 
structions and Hot-Line Will Assist You! 
Our Low Prices Will Amaze You! 1-800- 
382-7827. 


RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80218. 


SATELLITE Systems wholesale to pub- 
lic. FREE Catalog call 1-800-624-2984. In 
Penna. collect (717) 586-1733 Monday- 
Friday 9-5 E.S.T. 


CABLE EQUIPMENT. Guaranteed low- 
est prices in U.S. Jerrold, Hamlin, Zenith — 
Pos others! Lowest dealer prices! Orders 

«] within 24 hours! Master-Card— 
vig СОЛО. accepted. Free Catalog— 
M (800) 345-8927 only! Pacific Cable Co., 
Inc, 7325 У: Reseda Blvd. #206, Reseda, CA 
91335. All other information, call (818) 
716-5914. 


CORDLESS TV TRANSMITTER used to 
conveniently transmit TV signals to remote 
television locations within a 200 foot range. 
Free information. CAMEO Enterprises, 
P. О. Box 63-Р5, Accord, МА 02018. (617) 
971-5611. 


AMAZING MINI RADIO 
BE ALERT! High-Tech Radio fits 


over 1 ear. Ideal for Joggers, Hikers, „ EA 
Bicyclists — just about anyone. BI X 


АМ 59.95 FM 14.95 ' 
(pls. $2 ship/hdl) 30-day money back offer. 4 
Send to: PB ENTERPRISES Ёё 
165 LaPerdiz, San Rafael, СА 94903 
{СА res. add 6% sales tax) 


~ WHE wELESS Ту твамени TER 


Nic» "Ame 


К на MORE MESSY CABLES’ Simpie мете Ty BELAY 
| BROADCASTS TO ath T vs WITHIN RANGE wrn- 
MEIORBORS HOHE! TUNABLE A-Y GAIN + us + AF Ch 


(For. . VIDEO RECORDERS O CAMERA’ sl 
SATELLITE Te -COMPUTORS CABLE TU Ect | 


enn) AMAZING USEFULL ACCESSORY 

ao ку BIDE GURL ITY BESHA FUL WARRANTY 
295559 e BD || пиен онсе co "t uisa nc cond 
iw BOO 2331-1322 E ЈЕ | 


VIDEO 


VIDEO MOVIES. Bargains! VHS. Beta. 
Catalog $1.00. Tower, Dunkirk, MD 20754- 
0213. 


MY VCR PAID FOR ITSELF! YOURS 
CAN TOO! Details send SASE #10. VID- 
TREK, Dept PS, P.O. Box 115, Newtown, 
PA 18940, 


ELECTRONICS, STEREO HI FI 


AUDIO, Video, Accessories, Cartridges 
(718) 897-0509. D&WS, 68-12 110 St., 
Flushing. NY 11375. 


30,000 TUBES $4. up. Stamped Enve- 
lope gets list. Fox, 22661 Glenwood, Mt. 
Clemens, MI 48043. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. Counseling, Box 389-SP5, 
Tustin, CA 92680. 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop, 
Box 744-Р5, McKeesport, РА 15134. 
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“INSTANT MEMORY 


way to remember 
А short, dee rather of acquiring а powerfu 


memory. No memorization, no keywords. Release a 
D memory. Learn "how" you remember, 
| "why' you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
B45PS ViaLaPaz, Pacific Palisades, СА 90272 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-4, Olympia, WA 98507. 


UNIVERSITY DEGREES without classes. 
Bachelor’s, Master’s, Doctorates. Accred- 
ited, inexpensive, fast. Free information. 
Dr. John Bear, PO. Box 11447-PSC, Marina 
del Rey, CA 90295. 


DEGHEE PROGRAMS 

IN Management, Economics, Philosophy, 
Business Studies. Credits and Experience 
accepted. Prospectus (airmailed $2.00) Reg- 
istrar. Sussex COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND Rh 17 7EX. Founded 1969 stu- 
dents worldwide. 


SUPER-INTELLIGENCE! FREE amazing 
method! EDEPS, Box 1462, Glendora, CA 
91740. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute. Drawer 56PS, 
2158, Boca Raton, FL 33427. (305) 368- 
2522. 


HIGH SCHOOL Diploma at home, Мо 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: Ameri- 
can School Dept. 347, 850 E. 58th St., 
Chicago, IL 60637. 


ELECTRONICS’ B.S. Degree. Corre- 

ndence instruction. Accredited, МНС, 

Free catalog. Grantham, 10570 Humbolt, 
Los Alamitos, California 80720. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free——book excerpt & 
catalog. Superlearning, 450-PS5 Seventh 
Avenue, N.Y.C. 10123. 


LEARN PROGRAMMING. In your spare 
time. No previous experience necessary. 
Learn computer applications, operations, 
and programming through this one course, 
and on any personal computer. Write today! 
Halix Institute, Dept 464, 1543 W. Olympic 
Blvd., #226, Los Angeles, CA 90015-3894. 


FREE INFORMATION on Scholarships 
for College Vocational, Graduate School, 
Grants, Financial Aid, Athletic Scholar- 
ships, 1-800-USA-1221, Ext. 6008. National 
Financial Services, 5554 McDuffie Road, 
Romulus, МУ 14541, 


LINCOLN UNIVERSITY DEGREES by 
examination and thesis. Prospectus $2.00. 
BCM, Box 1618, London, WCIN 3XX, 
England. 


BUSINESS SERVICES 


GRANTS. Grant Research Corporation 
finds sources of potential grant funds for in- 
dividuals, businesses, not-for-profit organi- 
zations. Search customized for your project. 
Information packet, $2.00. Grant Research 
Corporation, РО. Box 1508, Bloomington, 
Indiana 47402-1508. 


INCORPORATE Without Legal Fees! 
Free Booklet Tells How, Includes forms. Call 
now. Harvard Business Services. (800) 
345-СОКР. 


SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377. 


POSTER SIZE ENLARGEMENTS 
i20" x 28"), Color, B/W. Terrific decorations, 
gifts, fun. $20.95 from 35MM negatives, 
$23.95 from any picture, postage included. 
Custom Professional Quality, Kodak Paper. 
Discreet, BBB Member, VISA, MC (ехр1- 
ration, signature), M.O., Check. P. O. Box 
9722, Fresno, CA 93794. 


COMPUTER PAINTOUTS FOR RE- 
PORTS. Send reasonable data, formulas, 
layout, etc. $10.00. SanCar Computer, 7401 
Dahlia, Mentor, Ohio 44060 


SUBSTANTIAL MORTGAGE SAVINGS! 
Complete Personal Print-Out; "A Wise 
$7.00 Investment!” Details $1.00, Refund- 
able. D. Field, 843 Palmer Road, Church- 
ville, NY 14428. 


i 98 Main St. #215P, Tiburon, СА 94920 «= 


FORMULAS, PLANS 


(REFUND GWAG, Box 193, Brook- 
field, WI 53005-0193. 


ANTIFOULING Marine Paint Compound- 
ing. Instruction manual $14.95. Details 
free. Walis, Box 1558, Valley Center, CA 
92082. 


BURGLAR/FIRE ALARMS 


DETER BURGLARY. Discourage break-in 
at Home, Office or Shop. Install i in min- 
utes, Send $10.00 to: Grayco, P. O. Box 749, 
Chesterfield, MO 63017. 


BURGLAR/Door Alarm: Frighten away 
intruders before they enter your home. 
Compact for travel. Send for free informa- 
tion. Hood Enterprises, Dept. Р5-56, 4469 
Millbridge Drive, Charlotte, NC 28208. 


ARE YOU AN ALARM PROCRASTINA- 
TOR? WHILE YOU'RE WAITING GET 


FLASHING LED mounts instantly; flush 
to outside wall. Stainless steel, ! vr. re- 
placeable battery. Authentic, like $2K 
alarm system. Postpaid, $23.00ea, 2 4 
$21.00ea, $1.00/info. only. Motek, Inc./ 
FSS, 1849 North 53rd Street, Seattle, 
WA 98103. 


CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 
Camping, Campmor, Box 999-5P, Paramus, 
NJ 07653-0999. 


MONEYMAKING 
OPPORTUNITIES 


NEW Luxury Car Without Cost. Write: 
АМСО 15E, 1601 Main, Plainfield, IN 


| 46168. 


GET RICHH Secret law smashes debts 
- - - brings cash credit! FREE report!! 
WealthKit-8, Box 4036, Pompano, FL 33063. 


BORROW $300-$30,000 Worry Free! 


| Keep Indefinitely! Free Details! Write: 


American, 1601 Main, Plainfield, IN 46168. 


GOLD Stamping Machines. [nexpensive. 
Quality. Large imprint Area. Free details. 
Magic Systems, РОВ 24986 (LLD), Татра, 
FL 33623. 


$100's WEEKLY Clipping newspaper 
articles. Free information. MCPI-NC, 231- 
32 Merrick Blvd., Laurelton, NY 11415. 


MAKE 535 BEYOND YOUR DREAMS 
TEM bestseller success books in one. Free 
details: SeaAge-PS4, P. О. Box 2799, Co- 
rona, CA 91718. 


EARN $300.00 to $1,800.00 PER 
WEEK, SPARE TIME. Enjoyable, appreci- 
ated. Help groups by presenting unique 
HIGH PROFIT item for fund raisers. Ob- 
vious Value Easily Sells Itself. Free In- 
formation Package. Box 71144, Tyler, 
Minnesota 56178. 


$1,000 WEEKLY Home Business Di- 


| rectory. Details. Box 2019-PS, New York, 


NY 10163. 


PUT holes in bottles for profitable spare 
time home business. $2. Glass Ideas, Ltd., 


Box 357, Rockland, DE 19732. 


"$1,000'8 WEEKLY"! Mailing Letter3! 
FANTASTIC OPPORTUNITY! Start Im- 
mediately! EXCITING FREE DETAILS! 
Write: SUCCESS, #605-PS, Dresher, PA 
19025. 


NEW Fortunes With Formulas 64 pgs. 
$4.95. Small Business Opportunities 348 
pgs. $10.95. TVN, Box 924, Provo, UT 
84603-0924. 


FANTASTIC NEW MONEY PLAN Builds 
amazing wealth. Stamp brings details! New 
City Research, 8125 Sunset Ave., Fair Oaks, 
CA 95628. 


'TRULOCK VIDEO “2 


| 39169-L40, Washington, DC 20016-916 


CATALYTIC Converters recycling. = 


plete detailed instructions. $5.00. um 
3040 Belcher, Palm Harbor, FL 33563. 


HAVE A HOME COMPUTERT Lear 
how to use it to make extra money! Sem 
$5 to: Sweet Reports, Box 874PS, Chatham 
NJ 07928—0874. Satisfaction Guaranteed 
کے ےو ری ر ر ی‎ 


PROFITABLE OCCUPATIONS | 


HYDRAULIC JACK REPAIR 
and catalog $5.00. Пуш Parts Suppl 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of pa 
and tools wholesale list 402. Ellwanger 
PS., РО. Box V, Port Jervis, NY 12771. 


INVEST $250 and earn $30 ре hour. 1» 
tails Free. 1-800-334-3832. Wolff Ind., К 
5, Box 113, Spartanburg, SC 29301. 


FREE. Brochures. Repair air conditioi 
ing, Refrigeration. Tools, t lies, full i 
structions. Doolco, Inc., 11952 Goodnigh 
Dallas, TX 75229. | 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns 
Freebies! Information (stamp): DDN, Bo 
20152-G, Ferndale, Michigan 48220. 3 
کے ا‎ liie ac mne Re bonos eps Р 


WHOLESALE PARTS for lawn equip 
ment. Minibikes, Karts, Chainsaws, Sma 
Engines. Quality roducts. Send pied 
fullline catalog. GRP Parts, P.O. Box 45248 
Dept. 5, Somerville, MA 02145. | 


WORLD Buyer's Guide to Unusual an 


[nnovative products. Information $1. 
Lawler, 76 Wesley Ave., Atlantic Highlands 
NJ 07716. 


400,000 BARGAINS Below Wholesale 
Many Free! Liquidations .. . Closeouts! . 
Job Lots . . . Single Samples. Free detail 
Worldwide Bargainhunters. Box 730- 
Holland, MI 49423. 


LOANS BY MAIL | 


IMMEDIATE Loans to deserving indivic 
uals refused elsewhere. Many plans in 
cluded. Try us! Associates, Box 98- P4 
Brooklyn, NY 11235. 


BORROW 5300–530,000 Worry Fr 
Keep Indefinitely! Free Details! Writ 
American, 1601 Main, Plainfield, IN 461 


BORROW $35,000 “overnight.” Any пури 
pose! Free Report. Success Research 
19739-FR, Indianapolis, IN 46219. 


BORROW $100— $100,000! Insta 
Reply! Rush stamped envelope! Marigol 
Box 2030, Richardson, TX 7 5080. 


LOANS By Mail Up to $50,000! No Ci 
signers! Confidential! Bad Credit No Pro 
lem! Instant Reply: KP Associates, Box 3 
FLM, Woodmere, NY 11598. 


$100,000.00 CREDIT Line! Free ! 
tails! Credit-PS, Box 2298, Sandusky, O 
44870. 


BORROW $500-40,000! “Overnight” 
Signature. Keep indefinitely! Write: Acti 
PQ-5, 3660 Wilshire, Los Angeles, С 
90010. 


BORROW $25,000. Get also VISA 
MASTERCARD regardless of credit histor; 
Rush Lsase. Finance, 2409 17th Street Te 


race, Leavenworth, KS 66048. 


GET $1000 CREDIT Immediately. 
credit check or security deposit. Not info 
mation. Actual credit line. (415) 763-93 


WANT MAJOR Credit Cards? Have B | 
Credit? No Credit? Write. Financial, В 


VISA OBTAINED Easily! Send SAS 
Parks Enterprises, Box 11047-P30, Was 
ington, DC 20008-0247. 


WANT VISA? Been Rejected? Divor | 
Rush SASE. Financial, Box 11480-F4 
Washington, DC 20008-0680. 


NEED VISA CARD? No Credit? Ban 
rupt? Write: Johnson Enterprises, 
39169-H5, Washington, DC 20016-9169. 


HYPNOTISM 


Hypnotism, Self-Hypnosis, 51 
Learning Catalog! Drawer P5400, Ruid 
NM 88345. 


em 


notism. Sleep Learning Pu 


y 
lication Ражи DLE Bo 487. Anaheim. CA 927 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, Orlando, 
FL 32860. 


LOTTERIES - 


WIN MILLIONS in Canadian lotteries. 

ree details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W, 

oronto, Ontario, Canada. M6M 422. 


WIN BIG BUCKS Play Canadian Lot- 
eries weekly. Informations Info-Service. 


‚О. Box 2. Hemmingford, PFQ. Canada 
OL-1HO. 


EMPL OYME. NT INFORMATI ON 


OVERSEAS . . . $25,000-$65,000 +. Free 
Report! Em loyment, Box 19760-FR, India- 
apolis, IN 46219. 


CRUISESHIPS, Tugs, Ships, Riverboats. 
Nomen, Men $15,000-$60,000 Work month 
ome month. Experience Unnecessary. U.S. 

plus 112 Countries. Free report Stamped 
nvelope. Marine Employment, Box 223, 
entral, IN 47110. 


OVERSEAS OPPORTUNITIES HIGH 
Income.All skills. Free Report. Reliable Em- 
ployment, Box 2831, Harrisburg, PA 17105. 


| OFFSHORE JOBS! $15,000—360,000! 

eek on, week off! Details: OFFSHORE, 
Box 4478-PS, Biloxi, MS 39531. (Enclose 
stamp). 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 

OVERCOMER. Send for your free 
зору of “The Psychology of Purity & 

hastity" to: Schizophrenics interna- 
Шота! Р.О. Box 50456, Ft. Worth, TX 


Fd: Bia 0 


WITCHCRAFT — HARNESS THE 
ORCE. Understand the Old Religion and 
he consensus reality. Gavin and Yvonne, 
Box 1502Р5, New Bern, NC 28560. 


VIDEO Tapes Made of Your 16MM 8MM. 
lome Movies No More Projectors Problems. 
Sheffield Video Productions Inc., P.O. Box 
11, Dayton, TX 77535, 409-258-7880. 


FHEE GIFTS! 
ruide for over 1,000 free things! $1.00 to: 
&L Enterprise, P.O. Box 13392, San An- 
tonio, TX 78213. 


PAY OFF your mortgage EARLY! Know 
loan balance each month. Send $3.50 with 
payment amount, term, and interest rate 

o: National Service Co., Inc., РО. Box 6425, 
yomissing, PA 19610. Recieve computer- 
zed amortization schedule. 


101 WAYS anyone can SAVE money. $5.00 
FREE security tips. Security, safety, survival 
‘atalog $3.00. Refundable. Build burglar 
bars $14.95. Guaranteed. Overtons, 10215 
Elmhurst, Houston, TX 77075. 


BELL TELEPHONES, (U.S.A. made/t re- 
onditioned). Beige, Ivory, Black. Desk, 
all. Dial: $27.50; Touchtone: $37.50. Add 
52.50 delivery. PHONES, 4700 North 12th, 
hoenix, AZ 85014. (602) 248-0577. 


FENCED GATE LATCH PROBLEMS. 
Steel cord replaces old string. $2.25 ea 
paid. D&R Enterprises, 5013 Stancliff St., 
Bakersfield, CA 93307. 


GOVERNMENT FREEBIES—Source 
isting hundreds of items free. Only $4.95. 
acy, PO. Box 16030, Fort Worth, TX 76162. 


MISCELLANEOUS 


BARGAINHUNTERS Quality Merchan- 
dise brochures and details write: The Law- 
nce Company, Box 278, Lyman, NE 69352. 


WIN at Blackjack. Secret System re- 
ealed. Send 5.00. Box 63, R.R. 1, Herman, 
N 56248, 


SAVE THOUSANDS on your mortgage. 
et TekServ show vou how. $3. PO Box 
1028, Bensenville, IL 60106. 


HOW TO OBTAIN VITAL RECORDS, 
births, deaths, marriages, divorces, Local, 
Dut of State, Foreign, $7.50. Msaada, Inc., 
PO. 70603, New Orleans, LA 70172. 


KEYFINDER, just whistle, Keyholder an- 
swers with hummm. Batteries included, 
$12.95. S.W.A.P., Inc., 6718 S. Western, Chi- 
ago, IL 60636. 


LOOK! STOP PESKY FLIES ANY- 

ERE! Make your own fly trap in 5 min. 

ith no expense. For easy directions send 

61.00 Базе to: Macdonald, PO48058, Chi- 
ago, IL 60648. 


MINERALS & PRECIOUS STONES 


ROCKS & Minerals bimonthly earth sci- 
ence magazine for everyone interested in 
minerals, rocks, geology and fossils. $23.00 
annually, 4000 Albemarle Street, N.W, 


Dept. 12-6, Washington, DC 20016. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


WINEMAKERS - Beermakers Free Cata- 
log, Low Prices, Free Recipes. Cellar-S, 
Box 33525, Seattle, WA 98133. 


FREE WINEMAKERS CATALOG! COM- 
PETITIVE PRICES. Wine World, 706 S. 
Carnahan, Spokane, WA 99212. 


WINEMAKER — Beermakers: Free П1из- 
trated catalog of supplies. Semplex, P.O. 
Box 12276H, Minneapolis, MN 55412-0276. 


| HOMEBREWING 


BEERMAKERS ONLY! Free Сине 
Newsletter. William's, Box 461-PX, Oak- 
land, CA 94604. 


BEST BEERMAKING CATALOG IN 
USA! FREE! Brewers, Box 1139, South 
Chatham, MA 02659. 1-800-447-7404. 


GOOD EATING 


SEAFOOD RECIPES 20 easy and deli- 
cious instructions. Send $3.98 to: Tony 
Jones, РО. Box 5004-MJ, San Diego, CA 
92105. 


ZESTY AUTHENTIC MEXICAN Recipes 
"Mamas" 10 favorites. Easy to make! $5.00 
sase to: Diana, 5410 Rolling Wood, San An- 
tonio, TX 78228. 


MAGIC TRICKS 


MAGIC SECRETS 


... that will make you an overnight sensation! 
| Discover the world's most exciting hobby (ca- 
геег?). Closely guarded magicians secrets that 


require no special skill, no special equipment. 
Sealed catalog, $5 (Credited to first 
order). YOU'LL BLOW THEIR MINDS! 
MAGIC, BOX 265-PS 


Swampscott, MA 01907 


STAMP COLLECTING 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. 


UNITED NATIONS 3 Complete Mint Sets 
252, Approvals. Cornetta, РОВ 1509-P, Lake 
Placid, FL 33852. 


SPECTACULAR! 300 Breathtaking 
Stamps from 35 Countries. Only $1.00 with 
latest bargains and sensational approvals. 
Stamps +, Dept. SE6, Box 982F, Toronto, 
Canada МАУ 2N9. 


FREE: Discount Stamp Catalogue, Shel- 
ron, Box 547B, North Miami, FL 33161. 


FREE Surprise collection with approvals. 
Jay, Box 2130, Petaluma, CA 94953. 


PENNY Stamp Approvals. Kloster, 
5641 S. National, Springfield, MO 65807. 


ASTRONOMY 


BE UPDATED on how GRAVITY FIELDS 
interact without gravitons. Send $4.00 


(U.S.) to: Bernhard Hasenknopf, РО.Вох | 


578, New Westminister, B.C., V3L 4Y8, 
Canada. 


FOREIGN NEWSPAPERS 


WORLDWIDE English NEWSPAPERS 
65 Countries! Sampler: 4/$2.98. FREE Bro- 
chure. Multinewspapers, Box DE-35, Dana 
Point, CA 92629 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many 1% original cost. 
"Nationwide Government Directory" — 
$2.00 (Guaranteed). Disposal, Box 19107- 


FE, Washington, DC 20036. 


IS It True You Can Buy Jeeps for $44 


| through the U.S. government? Get the facts 


today! Call 1-312-742-1142 Ext. 4606. 
WEASEL Parts Symington of Seattle, 


4603 Union Bay Pl. NE, Seattle, 98105. 


BODY BUILDING 


How to Build A More 
POWERFUL BODY !! 
How YOU can have: 


*Wider Shoulders *Bigger Arms 
"Powerful Chest «Lose Fat 
"Trimmer Waist *Gain Weight 

"Gain Strength 


FREE BOOKLET! | | 


Universal, Dept-T, Box 6694 
Datroit, Michigan 48240 


SCIENCE & CHEMISTRY 
1986 CATALOG, 200 pages. Thousands of 


chemicals, glassware, science' hobby equip- 
ment. $2.00. Merrell Scientific, 1665 Buffalo 
Road, Rochester, NY 14624. 


225 PAGES! 1984 Glassware—Chem- 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by any- 
one in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientific, 
P.O. Box 675-PS65, Helotes, TX 78023. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS —GLASSWARE. Catalogue 
$1.00. HAGENOW LABORATORIES, 1302 
Washington, MANITOWOC, WI 54220. 


BUY ANY METAL-CHEMICAL Anything 
$3.00. Scientific Sales, 3276 Yonge St., To- 
ronto, Ontario Canada M4N 2L6. 


CHEMICALS/LAB EQUIPMENT 
LOW Prices glassware, mantles scales, 
microscopes, Catalogs. Chemical $3.00, 
Equipment $4.00 both $5.00. CHEM-LAB, 
13814 Inglewood, Hawthorne, CA 90250. 


CARTOONING SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 

LEARN Sign Painting, Cartooning, Pin 
Striping. Free Catalog. Kaufmann Supply, 
Centertown, MO 65023. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ence, Hobbies, Sports. Johnson-Smith, 
C-1113, Mt. Clemens, MI 48043. 


DETECTIVES 


DETECTIVE training home-study pro- 
gram. Free Information. Global, Box 191P5, 
Hanover, МА 02339. 

ELECTRONIC DEVICES, For SECUR- 
ITY, COUNTERSURVEILLANCE, and PER- 


SONAL PROTECTION. Giant sixty-four | 


page catalogue $1.00. HUNTERA, Box 12922, 
Winston-Salem, NC 27117-2922. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing: in industry, laboratories, 
craft work. Reproduce vour designs with 
our mold materials. Catalog $2.00. Cast- 
olite, Dept. 86E/PS, Box 391, Woodstock, 
IL 60098. 


PLASTIC Bags! All sizes. Free catalog. 
Action Plastic Sales. 1690-P94th Lane 
N.E., Minneapolis, MN 55434. Toll-Free 
800-328-8484. 


HOBBIES & COLLECTION | 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510 


SCIENTIFIC CURIOS COLLECTORS! 
Early 20th century X-Ray tubes, Hilsch Vor- 
tex, Tesla, Microscopy, 3- .D equipment, 19th 


| century science books. More! Sase gets com- 


plete list. Silos Products, Box 26115, Ta- 
marac, FL 33320. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. WA- 
TERWISE, Box 45981, Center Hill, FL 
34254, 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases, European instru- 
ments. Bows. Assemble yourself violin and 


guitar kits. Catalog $1.00 includes 10% dis- | 


count certificate. Dept. LE, 4026 W. Bel- 
vedere Ave., Baltimore, Md 21215. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing Promotions. Broadway Music. Box 
7438-PS, Sarasota, FL 33578. 


GARDEN SUPPLIES & EQUIP 


EXOTIC CELOSIA FLOWERS will High- 
hte your garden with IRIDESCENT HUES! 
Seeds. Instructions $2.00. T. D'Innocenzi. 
955 Hermann Road, North Brunswick, NJ 
08902. 


TREASURE FINDERS / 
METAL DETECTORS 


FIND old coins, jewelry gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, AZ 85013. 0 

BUILD à simple dependable TREASURE 
FINDER for about $10.00, will work in shal- 
low water. No knowledge of electronics 
needed. Plans and parts list. $5.00. Probe 
Enterprises, PO. Box 613, Lake Mary. FL 
327746. 


Pay For Your Hobby! 


With White’s NEW 
Series 3 Мага! Detectors 


Call Toll Free: 


1-800-547-6911 ш: 
WHITE'S ELECTRONICS 
. Dept. PB-4 Sweet Ноте, OR 97386 


TELEPHONE ACCESSORIES 


| CAR-TELEPHONES — 


SPECIAL $189.95! 


F.C.C. approved. Complete! Not a kit! Nothing more 
io buy. New modern units imported direct from | 
| factories overseas where electronics & labor costs 
are very low! Limited quota, order now! Limit 2 per 
customer—no dealers! Send $189.95 (Postage & 
Handling included) 10: TELETECHNIC МОНІ. DE, 
1731 Howe Ave. #350, Sacramento CA 95825. (90 
day guarantee: If defective, return for immediate 
replacement. Include prepaid 2-way delivery postage). 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Call 1/800/323- 1212 Toll Free. 


. GIANT SAVINGS Custom In-The-Ear 
Specialists. 30 Day Trial Terms. Riteway, 
Box 594518, Chicago, IL 60659. 

SAVE 5200 +. Modern name brand aids 
improve understanding. No Salesmen. Free 
Trial. Free Catalog. J&M Aids, Dept. 69-Р, 
329 Third, DeKalb, IL 60115. _ 


QY HEARING AIDS 
у, PRICE CATALOG FREE! 


ewest. Finest. 

I SUPER SAVINGS! N Fi Ali 

| types. pes. Buy DIRECT & save up to HALF! 
salesmen. Sold by AIR MAIL on HOME 

| TRIAL. FREE Catalog. Write: 


| Deol Pea > 
5D 9530 Langdon Ave., 
Ц Sepulveda Cal. 91343 


ENJOY HEARING 


All-in-the-ear Hearing Aid! 
over, 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 


Nothing 
under or behind the ear . 


45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 
or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 


BETTER HEARING 


Box 569-69K Brookport, IL 62910 
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Product Information 


of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


501 Windows and Patio Doors A 24-page 
full-color booklet from Andersen Corp. an- 
swers the most-asked questions about win- 
dow and patio-door installation in new con- 
struction and remodeling. Sections include 
descriptions of High Performance insulating 
glass, window planning, angle bays and bows, 
and the Andersen low-maintenance vinyl- 
sheathed Perma-Shield windows and patio 
doors. Free 


502 Learn Leadership in College Army 
ROTC teaches the skills and confidence to 
put you ahead of the class and spell success 
in any career. Send for the facts, along with 
details about the Army ROTC Scholarship Pro- 
grams. Free 


503  Wood-Floor Restoration Gillespie's 
full-color brochure explains how to restore 
hardwood floors in three easy steps without 
sanding. The booklet comes from W.M. Barr 
and Co. Free 


504 Shock Absorbers A 40-page catalog 
from Bilstein Corp., the world leader in the 
development of gas pressure shock absorb- 
ers, features the firm’s line of shock applica- 
tions for foreign and domestic cars, trucks, 
and racing vehicles. The catalog also describes 
Bilstein's R-2000 car-care products and ac- 
cessory items. $2.50 


505 Build Your Own House Literature from 
The Building Institute lists 15O top manu- 
facturers of factory houses that you can build 
yourself. New factory houses offer top-quality 
construction at savings of up to 4O percent. 
Many manufacturers will make all the parts 
for your custom house from your plans. Names 
and addresses, plus other information, are 
listed. $1 


506 Hot Tubs А full-color brochure from 
California Cooperage lists its complete line 
of Red Cedar hot tubs and spas. Literature 
contains thorough descriptions and illustra- 
tions. Free 


507 Learn to Program with Speech Re- 
cord, play back, and recognize works with the 
Covox Voice Master. Literature provides a new 
method of learning how to write programs in 
BASIC; the packet includes a 56-page text- 
book and audio cassette tape. Voice Master 
supports most eight-bit computers. $1 


508 Hard-to-Find Products Edmund Sci- 
entific's new 60-раре catalog contains over 
1,200 hard-to-find products such as magni- 
fiers, optics, telescopes, microscopes, motors, 
health and fitness items, and more. Free 


509 High-Energy Multimeters John Fluke's 
full-color eight-page brochure features its high- 
energy-protected analog-digital multimeters. 
Included are fully waterproof and lower-cost 
units ideal for home use. Free 


510 Radar Detectors А brochure from Fox 
Marketing explains radar detectors on the mar- 
ket and types used by police, plus how radar 
works and how to choose one to suit your 
needs. A full description of the Fox Super- 
heterodyne line 15 listed. Free 


511 Shaker Sewing Center Build a Shaker- 
style sewing center with pigeonhole drawers 
and slots, sewing table, cutting table, and 
fold-down desk. The 16-page color booklet 
from Georgia-Pacific includes sewing tips from 
simplicity and floor and ceiling-tile installa- 
tion instructions from Armstrong. $2 


512 223 Vacation-Home Designs Home 
Plans Advertising's brochure features 176 
pages of outstanding vacation- and second- 
home designs. It includes over 600 illustra- 
tions of A-frames, chalets, hexagons, and 
one-story, two-story, and hillside lodges for 
summer and winter fun. Blueprints are avail- 
able. $4.95 


513 Whirlpool Spas Ап eight-page bro- 
chure from Jacuzzi Whirlpool Bath describes 
its portable and in-ground units as well as 
the safety and performance features. $2 


514 Car-Waxing Secrets Malm Chemical's 
30-page pocket-size guide covers proper car- 
care techniques to prevent body rot and 
scratches. Many little-known finishing facts, 
such as when to use wax instead of polish, 
are included. $1 


515 Wood-Finishing Tips This booklet 
from Minwax describes how to beautify and 
protect new wood and restore old wood furni- 
ture. The literature contains a color chart and 
photographs, and provides the names of the 
nearest Minwax dealers. Free 


516 Suspended Ceilings A full-color bro- 
chure from Owens-Corning Fiberglas gives 
complete details on the easy way to install a 
suspended ceiling, including photographs and 
descriptions of the company's ceiling-panel 
patterns. Free 


517 Do-It-Yourself Catalog Poor Man's Cat- 
alog features plans for U-Build power tools, 
lathes, saws, sanders, engraving machines, 
furniture, toys, and energy-saving and wood 
projects. $1 


518 Scanners А full-color brochure from 
Regency Electronics describes the company's 
entire line of home, mobile, and hand-held 
scanning receivers. Warranty policies are also 
given. Free 


519 Turbochargers This booklet from 
Turbo City features OEM factory-replacement 
and add-on turbochargers. It lists the com- 
plete turbocharger line, components, acces- 
sories, and repair costs, including marine 
components and replacements for motorcy- 
cle kits. $3 


520 Security Systems Vehicle Security 
Electronics’ color brochure outlines the Der- 
ringer and Quantum auto-security systems, 
which utilize RF remote control to arm and 
disarm the systems and lock and unlock doors, 
as well as prevent engine start-up when the 
system is in use. Free 
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POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: POPULAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 


number of items) plus amount required for priced items. Orders will 


not be 


processed unless accompanied by the $1 handling fee. Do not send cash. 
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Address - City & State 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 
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$ for priced items 

5 . 100 for handling 

$ TOTAL REMITTANCE 
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Ara time wen bani! # car éngineers are 
acknowledged as being among the best її the 
world, we'd like to acknowledge some who may 
be even better. 

Isuzu’s truck engineers. 

For starters, consider price. At $5969," the 
P'UP you see here is not only the lowest priced 
truck sold in America, it’s also $3000 lower 
than the average price of a Japanese import 
car.’ Or consider economy. The EPA rates 


it at 25 MPG City and 31 Highway" Two 


number that a = of > А economy 
cars have trouble matching. Or finally, consider 

Vier Ый. This Isuzu P'UP not only carries 
three in comfort, it gives you a cargo bed that'll 
carry practically anything. 

So before you rush out and buy a Japanese car, 
perhaps you should stop for a moment and 
» consider your alternatives. 
|. Starting, of course, with ours. 


“Маликти agas tad retail price РАСЕ. 
exquipt. Pree i subjec нат. ' 1986 Kelley New Car Px 
шї ан WT WO. Es rhs nn vary. Acn Mm ТШ v mila 
UA ess. lower. d 
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THE FIRST CAR BUILDERS OF JAPAN. 


Marlboro Red ог Longhorn 100s— 
you get a lot to like. 


کے کی کس کے = f‏ 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. 


| 
| 
| 
| 
Ө Philip Moria Inc. 1986 


16 mg "tar: 1.0 mg nicotine av. per cigarette, FTC Report Feb.'85 


